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IMPROVING JOB SHOP OPERATIONS 


by 


John Divine and Jack Ringham 
Danly Machine Specialties, Inc. 


INTRODUCTION TO DOWEL PIN PACKING 





It is a distinct pleasure for us to have this op- 
portunity to present to you, who are attending 

this seminar, a discussion about the techniques 
we employed in our effort to improve job shop 
operations. 


We are engaged in the endless task of improv- 
ing our job shop operations. 


One of those which we have selected for our 
discussion is a task consisting of the making of 
a box, and subsequently placing the correct 
number of dowel pins into the box, and sealing 
it with a label. We have titled it "Dowel Pin 
Packing". 


You engineers are aware of the fact that opera- 
tions such as this one, which are primarily 
manually controlled, genuinely deserve extensive 
methods analysis. If we are not extensive in 
our analysis work, we may not be entirely suc- 
cessful with our improvement installations. 


As will be described to you in detail, we were 
forced to analyze the methods surrounding our 
Dowel Pin Packing operation twice within the 
past three years. Stop watch time study was 
used for obtaining the information for standard 
time data in the first instance and MTM was 
used in the second. 


If we had not been thorough in our analysis of 
method and in the determination of time standards 
in either of the two situations, I am quite sure 
that we would be packing dowel pins today with 
the same four girls who were doing the work 
three years ago, instead of only one girl, who 
is packing an equal volume of pins. 


The historical facts surrounding this operation 
tend to prove my assumption. 


When standard time data had been completed for 
"Dowel Pin Packing" in early 1955, a complete 
change in workplace layout, and a modification 

of the type of box and label had been accomplish- 
ed. 


Using the new standard time values, it was de- 
termined that a work load existed which would 
require the services of about two girls. There- 
fore, two of the four girls who were performing 
the task were transferred to other jobs. But, 
that which was obviously true did not materialize. 


Within a very short period, the area where dowel 
pins were stored prior to their being packed be- 
came alarmingly congested. Shipments of dowel 
pins were depressed. The faith in our standards 
program at Danly was weakened. It was com- 
mon knowledge among all of our supervisory 
personnel that the two girls packing dowel pins 
were only able to achieve a performance level 

of forty per cent of standard. 


During this time, we were having supervision 
meetings which were being conducted for the 
purpose of aiding the supervision in their person- 
nel problems. The subject of at least one of 
these meetings was how to handle the personnel 
problem involved in dowel pin packing, or more 
pointedly, how to handle the standards depart- 
ment so that they would gracefully inflate their 
standards. 


Needless to say, the analysis which was made in 
the determination of the time standards was sub- 
jected to severe critical scrutiny by our manage- 
ment. 


Only after they were completely satisfied that the 
standard time data was entirely factual were 
measures taken to correct the situation. Person- 
nel were changed, supervisory attention was in- 
creased, and gradually performance rose to one 
hundred and twenty per cent although the standards 
were unchanged. 


The extensiveness of our analysis work had been 
justified. The backlog of unpacked pins was 
gradually depleted and shipments were back on 
schedule. 


When it became necessary to revise the standard 
data again at the end of 1955, you can appreciate 
how grateful we were in being fortified with the 
tools of Methods Time Measurement. 
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In order to explain the detailed study of part of 
the operation, I would like to present our in- 
dustrial engineer who is in charge of the develop- 
ment and maintenance of standards at Danly, Mr. 
Jack Ringham. 


The task of getting dowel pins packed into boxes 
is actually done in three distinct operations: 


Boxmaking, Packing, and Labelling 


We will discuss primarily the packing, although 
MTM was actually used effectively in methods 
and standards work done on all three. 


In the packing operation, there are the folle .ing 
variable factors: 


1. Pin size varies from 1/8" diameter by 3/8" 
long to 7/8" diameter by 4" long. There 
are about 90 different sizes of pins in this 
range. 


2. There are seven difference box sizes. 


3. The number of pins per box can be 10, 20, 
50 or 100. 


Each stage of improvement of the operation in- 
volved a basic method. In each of these meth- 
ods there were fundamental motion patterns 
which were the same in all situations although 
distances moved and the number of times each 
motion was performed varied with the factors 
mentioned. 


In the original method employed when four girls 
were required on the operation, it was thought 
necessary to have the pins inspected for length, 
since occasionally an incorrect length might slip 
through. The pins were lined up side by side with 
their ends against a straight edge so that their 
lengths could be compared. Several rows of pins 
would be lined up in this manner and the incorrect 
pins removed. The remaining pins were then count- 
ed and swept into a box. Time for a typical part 
was .51 minutes to pack 20 pins in a box. 


Since lining pins up and inspecting for length 
took a majority of the time for this element, 
we attempted to eliminate this portion of the 
element. We found that, with proper attention, 
most of the incorrect lengths could be sorted 
out in previous operations at no additional cost. 
The few remaining incorrect lengths could be 
spotted by the packer and removed. 


The practice of lining pins up against the straight 
edge was eliminated. Instead, the packer 
reached to the pile of pins, counted out a def- 
inite number of pins - usually 3, 4 or 5 depend- 
ing on size - and pulled that number into the 


box. In packing a box of 20 pins, the packer 
might count out and pack 5 groups of 4 pins 
each. Time studies showed that the time for 
packing 20 typical pins was .15 minutes or less 
than one third of the time of the former method. 
This methods change, plus several others in the 
boxmaking and labelling, enabled us to reduce 
the personnel required on the operation from 
four girls to two and created the problems dis- 
cussed previously. Let's look at some pictures 
of the workplaces as they appeared after the 
personnel were reduced from four to two girls. 
The operation was performed on two shifts with 
one girl on each shift. 


In the boxmaking operation, cardboard flats are 
folded 3 to 6 at a time, and piled next to a 
staking machine. In staking the corners of a 
box top or bottom the flat is positioned on the 
anvil of the machine, staked, rotated 90° staked 
again and the process continued until the four 
corners are staked after which the box top or 
bottom is tossed into a basket. The staking 
machine operates at about one stroke per second 
with four strokes being required per box half. 
The girl doesn't even miss a stroke of the ma- 
chine when asiding one and loading another box 
half. 





In the packing operation the girl obtains a box 
bottom with her left hand, counts and packs 
the required number of pins into the box and 


places the box on the conveyor. After about 
two rows are filled, the conveyor is moved 
forward a short distance. 


When the required number of boxes have been 
packed or when the conveyor becomes fully 
loaded, the girl moves to the labelling station 
at the other end of the conveyor. She obtains 
a box top from the basket on her left, covers 
the bottom containing the pins and seals the box 
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with a label dispensed from the labelling ma- 
chine. The box of packed pins is then placed 
into a larger wooden container on the left. 





Incidentally these pictures were taken recently, 
but the workplace was quite similar to this when 
the practice of inspecting pins for length was 
eliminated. 


After this method had been in effect for about a 
year, other changes were made in the operation 


which made it necessary to revise our standards. 


This time we had a man in the department who 
was trained in MTM, and he was assigned the 
task of revising standards to reflect methods 
changes made, and also to make whatever addit 
tional methods changes seemed worthwhile. 


An MTM analysis of packing our box of 20 
typical pins showed that 324 TMU were required. 
This was equivalent to .156 minutes or quite 
close to the .15 minutes determined from time 
study. 


The detailed MTM analysis permitted a much 
closer look at the elements of counting and pack- 
ing pins into the box. It became apparent that 





there were definite finger motions associated 
with selecting the proper number of pins. These 
distinct motions were never obvious to the time 
study observer. The MTM analysis showed that 
when packing pins in groups of four the operator 
first performed a class B, reach to any pin in 
the pile. After grasping the first pin and mov- 
ing it about an inch, a class C reach was made 
to a specific pin nearby and it was moved into 
position next to the first pin. The remaining 
two pins would be obtained in the same manner 
with class C reaches, and all four would be 
swept into the box. These short reaches all 
occurred so fast that it was hard to detect them 
visually. 


We thought that it might be faster to reach for 
an approximate number of pins (about 3 or 4) 
using a class B reach each time and sweep them 
into the box, except for the final reach in which 
specific number of pins would be selected to 
obtain the desired total. As you know, a class 
C reach involves search and select whereas a 
class B reach does not. Our objective was to 
substitute one class B reach for a class B reach 
plus several short class C reaches. The only 
time class C reaches would be necessary was 
when obtaining the final group of pins to com- 
plete the desired box total. With this new meth- 
od the packer was required to mentally keep a 
running total of the number of pins packed into 
each box so that the proper number could be 
obtained on the last reach. This method re- 
quired only 192 TMU to pack our typical box - 
A 40% saving on this element. 


It took several hours of working with the packer 
to determine that it was possible to use this 
method although it took much longer to train the 
girl to do it in the proper time. 
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This same type of approach was used on most of 
the other elements in the boxmaking, packing 
and labelling operations. Although we expected 
the physical improvements in the operations to 
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result in savings of about 20%, we found that 
using MTM as a tool in analyzing all operations 
we were able to achieve overall savings of about 
35 per cent. 


Another important benefit gained from using 
MTM on these operations was that we were able 
to define methods much more clearly. When 
using time study in developing the standard data, 
we were unable to give a complete written de- 
scription of the methods on which standards 
were based. Consequently when looking at the 
operation again after a lapse of several months, 
it was always difficult for us to detect creeping 
methods changes that might have occurred. It 
was also difficult for us to redefine methods for 
supervisors and other interested parties. 


With standards developed from MTM our methods 
are defined automatically through the MTM sym- 
bols associated with the synthesis of each ele- 
mental time value. Now anyone familiar with 
MTM has little difficulty in understanding the 
exact methods on which our dowel pin packing 
standards are based. 


We also found that because MTM permitted us 

to develop such precise methods, additional 
operator training was required. Because this 
training was necessary and because of the close 
contact we had with the supervision during the 
training period, the time standards became 
effective sooner than we expected, due primarily, 
we believe, to the interest and cooperation of 
the supervision. 


Our expectations of the time to attain a satis- 
factory performance level were based on pre- 
vious experience with other operations on which 
standards were derived from time studies and 
little operator training was thought necessary. 


We do not want to create the impression that we 
used MTM exclusively in developing standards 
for the dowel pin packing operation. Time study 
was used to develop the standards for set up 
operations and to provide us with information on 
some of the non repetitive elements. We be- 
lieve that MTM and time study should supple- 
ment each other and that the selection of one 
technique should not exclude the other. 


Summary of Dowel Pin Packing and 
Introduction to "Operation Catalog" 





About 600,000 dowel pins are being shipped from 
Danly each month. They are being packed and 
labeled by one girl who is performing at a level 
of about 20% above standards which have been 
determined from MTM values. 


Have we completely improved the operation? I 

don't think so. Only recently we began compil- 

ing a list of possible changes. We will undoubt- 
edly use MTM in our selection of those changes 
which will be made. 


Of course, there is the question of when will we 
be able to direct our efforts back to Dowel Pin 
Packing. In addition to a scheduled number of 
things to do, we are always asked to undertake 
an unexpected project with very little notification. 


For example, one day the Vice President in 
charge of our Die Set Sales came to me and 
asked this simple question: "How much should 
it cost to attach this ‘gold label’ to this binder?" 


I gave a very quick answer, nothing more than a 
guess (about one cent) not realizing that it might 
lead to anything other than further discussion. 


He informed me that our Advertising Director 
had been quoted a cost of six cents for the oper- 
ation. Armed with an opinion of mine, which 
evidently concurred with his, he headed towards 
the Advertising Director's office. 


About two days later, I was approached by our 
Advertising Director with a binder, a gold label, 
and 20 sections of a Die Set Catalog and asked 
for an estimate of the cost for their complete 
assembly. 


It was necessary for me to convince him that 
the scope of his request would require a little 
time to satisfy. He informed me that the long- 
est he could wait was two days. 


This is typical of projects which Jack must be 
prepared to undertake at a moment's notice. 
For, as you might have surmised, it was Jack 
Ringham who ended up with the assignment 
"Operation Die Set Catalog." 


Catalog Operation 





In order to prepare an estimate of the cost of 
assembling the catalogs we first had to know 
how the work would be done. Since we had no 
concept of how a printing firm would do the as- 
sembling and because there was not enough time 
to find out, we decided to base our estimate on 
the way we would do the job. 


There were 35,000 catalogs to be assembled. 
Each catalog would be made by inserting twenty 
different components into a loose leaf type binder. 
A "gold mark" would be attached to the cover of 
the catalog and each catalog packed into an indi- 
vidual box. Twenty boxed catalogs would be 
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placed in a larger carton for storage or for 
shipment to branches for further distribution to 
customers. 


We procured components for several catalogs 
and began working out what we thought were 
practical methods. Our MTM practitioner again 
played the major role in this project. We had 
less than two days to prepare our estimates so 
there was a limitation on our time which pre- 
vented extensive detailing planning. Basically 
we proceeded in the following manner: 


1. Determined the form in which the various 
components would be received. 


2. Worked out rough approximations of meth- 
ods to be used assuming the simple inex- 
pensive aids could be made available. 


3. Classified work as being either a direct or 
indirect operation. Direct operations were 
those performed in actually assembling or 
boxing catalogs. Indirect operations were 
‘those involved in preparing components for 
assembly and moving material to and from 
the workplace. 


4. Analyzed motion patterns required for di- 
rect operations and calculated the TMU re- 
quired. 


5. Estimated the time required on the indirect 
operations as a percentage of the direct. 


6. Determined the total time required and con- 
verted it to dollars. 


Incidentally the time for applying the gold mark 
was 201 TMU which when converted to cost was, 
surprisingly enough, about 1.2 cent each. 


We submitted our estimate to the Advertising 
Director with the understanding that he would 
use it to strengthen his position in negotiating 


with the printers over their price to do the work. 


Apparently the printing and binding firms had 
little respect for our estimates since most of 
their quotations were at least double our figure. 
Our estimate was about 60% of that of the low- 
est quote received. It was not long before we 
learned that the decision had been made for 
Danly to do its own catalog assembly. You can 
guess who was assigned the task of laying our 
workplaces, designing fixtures and setting up 
the operation. 


Needless to say we felt quite uneasy about the 
situation. We had experienced the same type of 
uneasiness previously when we used almost pure 
guesses to arrive at estimates for other jobs. 


We felt somewhat the same way in this case 
even though we had been much more scientific 
in our approach. 


We thought that there might have been something 
wrong with our assumptions or with the printers' 
methods. After visiting one of the large job 
shop printers in the city, we decided that there 
was nothing wrong with our assumptions. Al- 
though the print shop we visited had a large 
variety of automatic and semi-automatic binding 
equipment, none of it was suitable for the job 

we had to do. They had performed work simi- 
lar to our catalog assembly on several occasions, 
but had never spent much-time working out meth- 
ods. They would have performed the operation 
by lining up piles of each of the components on 

a long table. The catalog would be assembled 
by having girls walk beside the table, pick up 
one of each component and assemble the com- 
ponents into binders at the end of the table. We 
knew that even our hastily conceived methods 
were better than that. 


Nevertheless we were not without some doubts 
concerning our estimates. We were in effect 
telling the printing and binding shops that with 
MTM and other industrial engineering techniques, 
but no practical experience, we could do their 
type of work at a lower cost than they could. 
We were determined to make good on our esti- 
mates. 


We had an advantage in that there were no "ex- 
perts" in catalog assembling in our organization. 
There was no one to tell us "It can't be done 
that way" or "It has to be done this way." 


In any project of this nature we believe it is 
very helpful to define objectives and intentions 
before actually beginning the detailed work. 
Realizing that this would be a new and a tempo- 
rary operation we set up the following ground 
rules: 


1. Keep the cost of workplaces at a minimum. 
2. Make maximum use of existing equipment. 


3. If possible, buy equipment that could be 
used elsewhere after the completion of the 
catalog operation. 


4. Have an incentive operation to insure at- 
tainment of our estimates. 


We had about two weeks to: 


Buy, or design and make equipment. 
Develop detailed methods. 

Hire or transfer personnel. 

Set up a work area. 

Establish standards for incentive purposes. 
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We decided that we would have to determine the 
physical facilities and personnel required as 
soon as possible, so that the wheels for obtain- 
ing them could be set in motion. In order to 
determine these things we had to know methods. 
The methods we had assumed for our estimates 
needed to be worked out in detail with all vari- 
ations considered. 


Because of the large number of different items 
going into the catalog, it soon became obvious 
that all components should not be inserted at 
once. It appeared impractical to arrange every- 
thing at one workplace so that a person could 
reach all items from one location. In addition 
it was physically impossible to put all components 
over the rings of the binder in one operation. 
The solution to these problems was to insert 
half of the components in each side of the cat- 
alog in two separate operations. 


It appeared that the attaching of the gold mark 
could be combined with packing the catalog into 
the box. Therefore it looked as though the 
assembly and packing would be done in three 
operations performed at three successive work 
stations. MTM was used to a considerable ex- 
tent in working out the detailed motion patterns 
at each of the three work stations and in deter- 
mining what equipment would be needed. MTM 
was also helpful in balancing the work to be 
done at the three stations. 


The only equipment we had to have made was a 
series of racks for holding the catalog compo- 
nents. These were intended to be arranged at 
the first two work stations so that all components 
could be placed within easy reach of the as- 
sembler. The only other equipment needed con- 
sisted of tables, stools, an automatic taping 
machine and a scotch tape dispenser. We had 
all the equipment assembled and the workplace 
prepared several days before work was to be- 
gin. This gave us the opportunity to work out 
some of the fine points in our methods, and to 
be sure that the job could be done the way we 
planned. 


Our final method was as follows: 
First Work Station: 


Get binder 

Open rings 

Assemble 9 components 

Place 9 components into binder 
Pass binder to second work station 


Second Work Station: 


Get binder 

Assemble 11 components 

Place 11 components into binder 
Close rings 

Aside catalog 


Third Work Station: 


Get catalog 

Place on pile of cardboard box flats 
Apply gold mark 

Fold box 

Get gummed tape 

Apply tape to seal box 

Aside box 


It was determined that one indirect worker would 
be necessary to pack the finished boxes of cat- 
alogs into cartons and to keep the three work 
stations supplied with materials. 


When the methods were firmly established we 
computed the TMU for the operations at each 

of the three work stations. The boxing opera- 
tion took slightly longer than the other two and 
therefore controlled the output. Our accurately 
established standards indicated a slightly higher 
output than previously determined from our esti- 
mates which gave us considerable reassurance. 
The only step remaining was to train people to 
do the work in the standard time allowed. 


It had been decided to hire high school students 
to do the work on a part time basis. Three 
girls were selected to do the assembling and 
boxing operation while the indirect work of ma- 
terial handling was to be done by a boy. There 
were two advantages in selecting the personnel 
we did. First, they did not require a high base 
wage. Secondly they were anxious to learn their 
new jobs quickly and were eager to show how 
well they could do. The man who developed the 
MTM standards conducted the necessary operator 
training. In the work he had done to establish 
methods, he gained considerable proficiency in 
doing the operations himself. He was in a good 
position not only to explain how the work should 
be done, but also to demonstrate personally. 


Because of the interdependence of all the opera- 
tions we decided to use a group incentive plan. 
This type of plan also minimized problems of 
timekeeping and maintaining counts of work com- 
pleted. 
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In the first few days of training, primary em- 
phasis was placed on proper methods and although 
the time standards had been published we stres- 
sed the point that it would probably take several 
weeks before they would be met. 


Actually the performance against the standards 
in the first few days was from 50 to 60 per 
cent which we considered good. 


The girls were all trained in each of the three 
operations and they rotated from one job to an- 
other. This minimized the monotony of the work 
and also avoided having the same girl always 
performing the boxing operation which was con- 
trolling the bonus earnings of the group. 


It took about two weeks for performance against 
the standards to reach 100 per cent. During 
this time our attention to the operation gradually 
diminished as we saw things progressing smooth- 
ly. In another two or three weeks performance 
reached 120 to 125 per cent where it remained 
for the duration of the operation. 


We have a few pictures of the operation which 
should illustrate what was involved. 





The picture above shows the first work station 
where the girl would get a binder from the pile 
in the foreground, open it, gather and insert 
the components and slide the binder across the 
table towards the second work station. 


At the second work station the girl would as- 
semble the remaining components, place them 
in the partially filled binder on her left, close 
the binder and place it on the table to her left. 





At the third work station an assembled catalog 
was picked up from the pile in the right fore- 
ground and placed on top of a pile of cardboard 


flats. The gold mark was picked up with the 

left hand and applied with scotch tape obtained 
-with the right hand. The flat was folded around 
the catalog to make the box, and was then sealed 
with gummed tape dispensed from the large ma- 
chine shown. The box was then placed on a table 
to the left where it was packed by the material 
handler. 


The picture on the next page shows an overall 


view of the operation including the material 
handler at the left. 


In "Operation Catalog"' we not only met our orig- 
inal cost estimates but we also gained consider- 
able knowledge from our experiences. Our con- 
fidence in MTM was greatly increased by our 
work on this project because we used it as a 
valuable tool in all our efforts. 


In summarizing we can bring out that MTM 
played an important role in the following areas: 


1. Cost estimating. 


2. Establishing method and workplace layout 
in advance of production. 


3. Selecting equipment. 
4. Balancing the line. 
5. Developing incentive standards. 


6. Training operators in proper methods. 
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We have used MTM in other projects to solve 
specific problems but it was through "Operation 
Catalog" that we gained a real appreciation of 
the many uses of MTM. We hope to use MTM 
even more in the future and anticipate that our 
next applications will be in light assembly opera- 
tions. 


During the course of our experience with "Oper- 
ation Catalog"’ and "Dowel Pin Packing" we learn- 
ed of many of the useful applications of MTM 
which we have tried to bring out. We know that 
many job shop operations do not lend themselves 
to MTM analysis. The characteristics of oper- 
ations to which we believe MTM can be applied 
effectively are as follows: 


1. The operations that are primarily operator 
controlled. It would ordinarily be imprac- 
tical to use MTM on an operation which is 
90% machine controlled. 


2. The combination or sequence of elements 
varies. This, of course, is typical of 
job shop operations. 


3. Individual elements are relatively standard. 
In too many cases people see only the dif- 
ferences in job shop operations whereas 





they should look for similarities. Standardiza- 
tion can be used to make similarities out of dif- 
ferences. 


Even though MTM is not suitable for application 
to a complete operation it can often be used to 
advantage on several elements of an operation. 
In building standard data we have used MTM to 
determine the time for "odds and ends" elements 
which we know will occur but for which we have 
insufficient time study information. Occasionally 


‘in synthesizing standard data, methods become 


apparent which are better than those observed 
in the original time studies. MTM can often be 
used to develop times for the better methods, 
eliminating the need for additional time studies. 


You can see that we believe that Methods Time 
Measurement belongs in the tool kit of the in- 
dustrial engineer confronted with the problems 
of improving job shop operations. 














USE OF MTM IN ESTABLISHING DATA AND STANDARDS 





FOR LIGHT MACHINING OPERATIONS 





by 


Wallace E. Witt 
Durant Manufacturing Company 





Before getting into the subject, it would be well 
to give you a little background and company his- 
tory that led us into the use of MTM. 


Durant Manufacturing Company is one of the 
leaders in the field of mechanically and electri- 
cally actuated counting devices for industry, 
military and scientific use; and the present age 
of electronics and precision instrumentation has 
opened an entirely new field for the use of pre- 
cision, low torque, digital read-out devices. 


Our Company, while small as plants go (total of 
150 production workers in two plants), manufac 
tures nearly 400 standard production models plus 
an X number of specials to meet users' specific 
requirements. 


We fabricate approximately 7,000 different parts. 
In assuming an average of four operations per 
part, simple arithmetic will show the terrific 
problems we faced in setting incentive standards. 


Durant has had an incentive program for many 
years, starting with a straight piece-work plan, 
which eventually was changed to a standard hour 
plan by mathematical conversion. 


Over the years thousands of standards were set 
by stop watch time study, and from time to 
time small areas were partially covered by 
standard data. 


As time went on, many of these rates became 
extremely loose or, in many cases, tight due to 
creeping changes in material, tools, equipment, 
and not the least lack of precise detail--which, 
coupled with changing personnel, both in the shop 
and in the time study department, brought us to 
the point where standard rates were just about 
anything but standard. 


Management and Union both recognized that some- 
thing had to be done, and the Company embarked 
on a long-range program of building standard 
data which would be able to stand the test of 
time. 


We started out by using stop watch time studies 
to gather the data in our drill press department 
and, in fact, did start using the data for apply- 
ing rates. But we soon found that this data was 
sour. A careful analysis of the situation dis- 

closed that our time study people had gone sour 
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on leveling, due largely to lack of enough good 
operators to make the studies on. It was 
further found that many of the elements were 
too broad in their scope, so that in some cases 
the element would be tight and in other cases 
the element would be loose. 


At this time we decided to go ahead with an 
MTM program. We engaged a management 
consultant to set up an in-plant training 
program for all methods and time study people 
plus three union officers (the union having pre- 
viously said "No" to the use of MTM). However, 
our contract expressly states that standards can 
be set by any approved industrial engineering 
technique, and upon that basis we proceeded. 


Upon completion of the course, we started de- 
veloping data in our hand screw machine depart- 
ment. Our first job was to standardize tooling 
for all of the machines in the department. We 
found some of the operators using tools of their 
own design, some machines equipped differently 
than others, etc. And if data are to be kept as 
simple as possible, you must standardize your 
methods. 


On the basis of this analysis, we threw out all 
make-shift tools and supplied each machine with 
a basic set of collets, tool holders, and certain 
basic cutting tools. We also purchased a suf- 
ficient quantity of specialized tools, which are 
kept in the crib for the use of all operators. 

In this way all operators could be reasonably 
expected to set up their jobs in a consistent 
manner. 


Out next approach was a complete analysis of 
the types of tools, method of operation, and 
basically the fundamental motion patterns that 
occur in operating the machine. We were very 
fortunate in this respect in that we had recently 
promoted an ace setup man and former operator 
to the Methods Department just in time to get 
the MTM training. 


It was decided to analyze the motion patterns by 
the tool location, for example: cross slide, 
turret, etc. Sketches were then made of spe- 
cific machine sections so that all possible motion 
patterns could be drawn in on each. 


Actual motion patterns were then tried at the 
machine and measurements taken for their reaches 
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and moves. A careful check was then made to 
determine the average distance for our type of 
work, and in each case we attempted to be a 
little on the loose side for distances moved or 
reached--so that we could be sure that the re- 
sulting value for the element would be applicable 
in all cases. 


You will note that many of the elements are 
broken down with separate values for "Advance" 
and "Return."' Why not combine into one ele- 
ment? Ih many cases combining would simplify 
the data and reducé the number of elements. 
However, we took the approach that we should 
stay with a minimum number of values for an 
element, but that the elements themselves should 
also be as simple as possible and not compound- 
ed with other elements, so that simultaneous 
motions could be the more readily recognized 
and circled out. 


Each manual element that you see on the rate 
card (Figures 1 and 2, a and b) was so analyzed, 
after which an MTM analysis was made and a 
time value assigned in terms of minutes per 
piece. 


This method was used for all manual cycle ele- 
ments, including getting bar from rack and load- 
ing bar tube. 


To cover the variable nature of in-process in- 
spection on the part of the operator, we made a 
series of stop watch time studies, the results of 
which appear in Table 2 (Figures la and 2a). 


For machjne times, a basic machining table in 
terms of minutes per inch of cut was set up, 
based upon surface feet per minute for spindle 
speed and the expected chip load for a simple 
operation such as facing. This simple table be- 
comes the basis for all turning values when used 
in conjunction with one of the cutting factors, 
which serve to adjust the basic machine time in 
line with the type of tool and/or finish involved 
in the particular cut. 


When it comes to setups, we decided the most 
practical approach would be a rather lengthy 
series of time studies covering the different 
types of tools and combinations. 


The various values for the different tools include 
both place and remove and the initial setting of 


the tool to a loose tolerance of approximately 
-005t. 


After accruing values for each element for the 
entire set of data, the next logical step was to 
determine an easy method of application. 
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With simplicity the keynote, we designed the 
rate card and the setup and detail card which 
you have before you (Figures 1 and 2, c and d). 
But more about that later. 


With any set of data, it is very important that a 
permanent set of instructions be set up to act as 
a consistent guide to all analysts, both present 
and future. In this set of instructions, each 
element should be thoroughly described to pre- 
vent any future argument as to precisely what 
the data covers. It is also advisable for each 
analyst using the data to periodically re-read 

the manual to keep himself in the groove. 


For each set of data we have made it a practice 
to design a specific setup and detail card for the 
type of operation involved. Taking the latest set- 
up and detail card (Figures 1c and 2c), you will 
note that we have a plan facsimile of the possible 
tool locations of a turret lathe or screw machine. 
Specifically, #1 represents the collet, #2 the 
front cross-slide tool, and #3 the rear cross- 
slide tool position; and #4 through #9 represent 
the six turret positions. Ih this way we can 
simply but adequately describe a setup by writ- 
ing down the tool, tool size, tool location and 
number, the type of steel, the speed and feed 
and coolant for each tool set up in the machine. 
Then it is only necessary for the operator to 
follow the numerical sequence and position to be 
able to consistently set up his machine from job 
to job, regardless of the time lapse between lots. 


The face of the setup card also contains other 
information, which is simply checked off to aid 
the operator further in setting up his job. 


On the back of the card (Figures 1d and 2d), 

we supply a detailed operation sequence which 

is actually a word picture of the motion patterns 
which the operator goes through for one complete 
cycle. 


We will continue our discussion now with an ac- 
tual run-down of a job which is a cam roller 
made from 1/4" diameter free turning brass. 
The operation consists of centering, drilling, 
facing, turning, filing, and cutting off. 


Taking the setup card we list the tools in order, 
as stated previously; and then on the back of the 
card under "Operation Sequence" we find the 
following: The right hand advances the center 
drill and centers; returns the center drill and 
indexes; advances the drill and drills; returns 
the drill and indexes again; advances the bumper. 
At this time the left hand opens the collet, al- 
lowing the bar feed to push the stock out to the 
bumper, and the left hand closes the collet; 
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again the right hand takes over and returns the 
bumper, single indexes and advances the end 
mill; faces and returns the end mill; and then 
makes a multiple index bringing the center drill 
back into position again. At this point the left 
hand advances the turning slide, adjusts the slide 
to the work, makes a long turn and then ad- 
vances the cut-off tool from the rear. While 
the left hand is advancing the cut-off tool, the 
right hand picks up a file. The left hand then 
makes a partial cut and dwells while the right 
hand files during the dwell; then the left hand 
finishes the cut-off while the piece drops into 
the right hand. Then as the left hand returns 
the cut-off tool to neutral, the right hand dis- 
poses of the piece and then asides the file; which 
is the end of the operational sequence. 


With this word picture of the operation, we then 
take the lathe rate card, and with red pencil or 
ink we mark in the frequency that each element 
occurs and extend total time for the element in 
the time column. As we go along we circle out 
those elements which appear to be limited out 
by a larger element. 


We then pick out the proper basic machine time, 
which is circled for future reference, and we 
also circle the cutting factors that are to be 
used. We then post the basic machine time and 
the cutting factors in the proper space under 
"Element 25 Machine Time," calculate the length 
of cut and post it, and then extend to a net ma- 
chine time per cut. We then determine the in- 
spection allowances and post an "Element 24," 
after which all the element values that are to be 
used are added together for total minutes per 
piece, in this case .462, to which is applied our 
constant conversion factor of 1.83 (which con- 
verts minutes per piece into standard hours per 
100 pieces, and automatically includes 10% for 
PRandD, which is contractual). 


At this point it is well to emphasize the fact that 
basic MTM values already include an incentive 
potential of 20-25%. Our basic machine values 
also include 20% by contract, so you will see 
that the resulting standard of .85 hours per 100 
pieces for the above example includes all the 
necessary incentive potential. 


What has our experience been with this actual 
job? In the four times that the job has been 


run against this rate, the average performance 
has been 130%. 


By contrast, let us take another job (Figure 2a- 
d) which has roughly one-fourth the cycle time 
of our previous example. This particular job is 
a pinion shaft made out of 1/8"' C.R. Steel, and 
the operation is knurling one end as a final op- 
eration. The operation requires only a collet 
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and a collet stop, plus a knurling tool and an 
extension on the tip. The operation sequence is 
as follows: Right hand picks up piece, places 
part in collet, and moves piece to stop. Left 
hand closes collet; right hand indexes tool in 
position, advances knurling tool, knurls, and 
returns knurling tool, left hand opens collet 
while right hand indexes knurling tool out of 
position; right hand then moves piece out and 
removes from collet and disposes from piece; 
which completes the operational cycle. 


This job has been run a total of six times in 

the last ten months by five different operators, 
and the average gain has been 129%. The low- 
est earnings being 123% and the highest, 136%. 


These are just two examples, but you may ask, 
"What has the department done as a whole?" 
The answer is simple: Seven operators working 
against the new rates (and all statistics are 
based on the new rates) have averaged 124% over 
the last year, with an individual operator spread 
from 96% to 139%. 


If for statistical purposes we remove the one 
sub-standard operator, we then have six oper- 
ators ranging from a low of 122% to a high of 
139%, with an average of 128%. 


How is this data now used? 


1. To set rates on any unrated jobs now in 
our files. 


2. To make estimates on any new products. 


3. To replace any old rate upon which there 
has been a change in one or more elements. 


4. To replace any old rate which has been 
grieved by an operator. 


You may question those last two items, and 

rightly so, because we do have the usual incen- 
tive clause in our contract which guarantees the 
operator that there shall be no changes in rates 


~ except to cover changes in tooling, methods, 


materials, etc., and only those elements so 
affected can be changed. 


When we went into this standard data program, 
we negotiated an amendment to this clause 

which reads: "It is further agreed that where 
there is a change affecting a standard established 
on a basis other than on the newly developed 
standard data, or an employee requests a re- 
check or restudy of such standards, a restudy 

of the entire job may be made to establish the 
new standard. This restudy shall include both 
the production and setup standards." 
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Now to summarize our standard data program 
at Durant. In the early part of my talk I men- 
tioned the fact that the motivating factor which 
led us into an MTM program was our sad ex- 
perience in the drill press department. You 
will be interested to know that with the use of 
MTM as a guide for re-evaluation of our level- 
ing, we were able to bring this data into focus. 
We also used MTM to re-evaluate and spread 
out some of those elements which had been too 
broad in their scope. 


At present we are engaged in a standard data 
program, with the use of MTM, in our Sub- 
Assembly Department. This department is com- 
posed primarily of light bench work, arbor 
presses, small air hydraulic presses, spinners, 
riveters, etc. Our approach in this case is to 
set rates directly by MTM inasmuch as they are 
very short cycle, with the intention of catalog- 
ing the basic elements of these rates to the 

tent that we can build a simplified set of data. 


I do not mean to imply by this that we have 
thrown our stop watches away. Heaven forbid! 
In such areas as our final assembly, where 
there is a great deal of positioning and fitting 

of extremely small parts, and where the over- 
all cycle time of the complete assembly is from 
3 to 15 minutes, we are continuing to use stop 
watch time studies to gather our data. However, 
we do keep ourselves in line with an occasional 
MTM analysis of a complete assembly. 
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What does this program mean to Durant? hh 
the approximately one year that we have been 
applying new standard data rates, we have ap- 
plied as of this moment approximately 2,150 
operational job rates. By that I mean that 2,150 
different job operations have had not-only the 
production rate established but also both a com- 
plete setup rate for each operation (for those 
operators who set up their own jobs) and a job 
change rate (for those operators whose job is 
set up by a setup man). Each of these 2,150 
jobs is covered by a setup and detail card si- 
milar to the one you have in your hand. 


Five hundred and thirty of these job rates were 
set for Hardinge hand screw machine jobs, for 
which I had previously given you performance 
statistics. 


How is this program affecting our direct labor? 
Our Cost Department keeps a rather close check 
on the 26 major stock models, and in analyzing 
these figures we find that the total direct labor 
involved (that is, all direct labor from fabrica- 
tion of parts through final assembly) has gone 
down an average of 13% during the period in 
which we have been concentrating on application 
of new data rates. 


Are we sold on MTM? The answer to that is 
that one of the newer members of the industrial 
engineering staff is starting his three-week 
MTM training course right here in Chicago this 
coming Monday. 














HARDINGE LATHE RATE CARD (Figure 1 a) , oi wo. ese 







































































































































































































































































































































































| ma wlh Face Tekal, Pez e € CCK "Foz “hae” elles 1A -5272.18 
MATERIAL CHANGE + DATE SPEED DATE SET-UP sTO. HRs, 
Le 6 KezreTeeuinve Bias E370 L te loz ES. le: SJ 9°: 2 5S 
ELEMENTS ELEMENTS 
ELEMENT DESCRIPTION UNIT | FREQ.| TIME |IELEMENT DESCRIPTION UNIT | FREQ. [TIME 
1) CROSS SLIDE XXX | XXX | XXX_ 112) REMOVE PC FROM SPINDLE 005 
A) ONE TOOL ADVANCE | 017 ' .017 || 13) STOP & START 019 
B) TWO TOOL ADVANCE .024 ! .o24 |/14) BLOW OFF PC.- COLL’T.-ADP’T] .028 
C) RETURN .005 ’ »go5 f}15) CLEAR CHIPS FROM HOLE 012 
2) TURNING SLIDE ADJUST 014 ’ .atY |116) LUBE TAP, DRILL, REAM .025 
3) TURRET XXX | XXX | XXX 1117) FILE XXX | XXX | XXX 
A) ADVANCE 018 ¥ _|.07e || A) PICKUP & FILE WHILE MACH. | .015 
B) RETURN .009 y  |,036 || B) PICKUP 8 FILE 021 1 02) 
C) SINGLE INDEX .009 2 .027 || C) FILE (PALMED) .006 
D) MULTIPLE INDEX 021 y .o2) || D) FILE ASIDE .007 ' 001 
4) COLLET XXX | XXX | XXX 1118) CHG. SPEED & DIRECTION 012 
A) OPEN (BAR STOCK) .009 r] 007 ||19) PUT PC. ON & OFF ARBOR .220 
B) OPEN (CHUCK WORK) | .016 20) PUT PC. ON & OFF MANDREL | .246 
__C) CLOSE 009 + |,@09 |[21) ADVANCE ST’K BY HAND 027 
5) PLACE PART IN COLLET _ XXX | XXX | XXX_ ||22) ADVANCE] PER IN. X PC. LENGTH XXX 
| A) ROUND PIECE 019 BAR STOCK | .00I2X |S 35~ 00) 
B) ONE WAY ONLY 024 | 23) LOAD TIME = (142""=PC. LG. = NO. PC’S) | XXX 
6) REMOVE PC. FROM COLLET .003 BAR IN MACH] .702+ e¢s— 0°o3 
A) FALLS FROMCOLLET | XXX XXX |} 24) INSPECTION XXX 
7) ADD PER IN. OF MOVE Ist | 2ND | 3RD | 4TH | 5TH [TOTAL XXX 
IN AND OUT T0015 ||. c7@ Lees |.o7g |, 763 S98 |S _|.040 
8) PLACE PC. ON ADAPTOR .028 25) MACHINE TIME XXX 
9) REMOVE PC. FROM ADAPTOR XXX | XXX | XXX |}OPERATION UNIT LENGTH FAC.|FREQ] Xxx 
A) LOOSE FIT 017 ) Cectce  __—i|. o@ | |o2s 
B) TIGHT FIT .019 2) Derth 67 S35 |40!| 1 lox 
| C) DROPS OFF XXX | XXX | XXX 13) Feuee lol Loas|4o0 | 1 Lowy! 
| 10) DISPOSE OF PART XXX | XXX | XXX 14) berm Tare w fot |.¥9%o |42S57| ' |o7Y 
A) GRAVITY XXX XXX_|15) aad oe 01 Lorv |A3 | 1 lore 
B) IN PAN 010 1. |.e70 |/6) 
C) ON SPINDLE .020 7) 
11) MOVE PC’S ALONG CHUTE 010 8) 
MISC. 
SUB TOTAL TIME 23? >~lPp5 
MACHINE TIME TABLE | TOTAL MINUTES PER PC. Ye2. 
BRA.& ALUM] C.R.S.& EV.| STAIN ST'L CONVERSION FACTOR 3 
005 FEED 004 FEED | .003 FEED _|/PROD. STD. HRS. PER 100 PC’S. gs” 
300 S. F./m. | 160S.F./M. | 1205S. F./M. || INSPECTION TABLE II 
SPEED ll Bd Bg Be - a Re? TYPE TIME TYPE TIME 
3500 330 9 | .174 | .086 | .131 | .114 11 DIAMETER 118 [1 LENGTH 163 
2370 490 | .10' | .258 | .126 | .193 | .169 l12 DIAMETER 175 | 2 LENGTH .198 
1800 640 | .133 | .339 | .166 | .237 | .222 |13 DIAMETER .275 | 3 LENGTH 342 
1590 725 | .15) | .384 | .189 | .288 | .252 I1PLUGSIZE &CON. | .221 | DEPTH CHECK 149 
| 1200 960 | .200 | .510 | .318| .38) | .333 I|PLUG Size 09% 
790 1.449 | .304 | .775 | .483 | .581 | .507 
460 1.328 | 652 | .996 | .870 || INSPECTION FREQ. | "Ape 
230 1.998 | 1.740 CEN. DRILL TABLE Ill 
CUTTING FACTOR ADD TO CUT LENGTH REFER TO INSP. SIZE TIME 
CUT OFE 30 1/2,OF CUTOFF TOOL WIDTH || FREQUENCY SHEET C-2 %, 030 
| CHAMEER 1.9 20 TO CU ‘ DEPTH E-1 %, "025 
EACE 4 TO CUT DEPTH ee 2 
LG. TURN (FINISH) 2,50 | .010 FOR APPROACH THREADING E2 % "023 
Poiusn (eoucs) “1.3 ror pproecrt || FORMULAS Fz 028 
use cl OF TOOL TS COMBINED! 
1+ hed Yn Ag aoa? SHOWN. WIDTH REFER TO MANUAL FOR FORMULAS 
yy % | % ae ea Se ee ON CHASING & TAPPING 
ae 2.00 | 2.50 3.00 | 7.50 | 4.00 | 4.90 | 3.00 
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(Figure 1 b) 

































































































































































































































































































































































NOTE: ALL MACHINE TIMES OF THE TABLES INCLUDE en ee aS ST WiC aN 
20% _INCENTIVE DRILL SIZE 300 S.F./M, 100 S.F./M. |70 S.F./M, 
. OP. |p| TIME | 8°] TIME _| &°| TIME 
=AO TO DRILL DEPT |] nor frrag OF |e: Pao erate: HE 
eg .040| 60 014 178 | .228| |.187 |.345| , |.479 
.047| 56 | %, |.016 156 | .182| |.160 |.275] $ [378 
CLOSE .0021-» .005 a4} 3 
 OOSE 00ST cx. « .063] 52 | %, | .021 .130 | .141 : .132 | .203 .294 
~RE-REAM — USE BRASS VALUES .078| 47 | %. | .026 HO | .116 | 8 [115 | .162 : .232 
*** | CT'R SINK-USE DIA. OF DRILLED HOLE 094) 42 | %, | 032 | {092 | .098| | .101 | 134] 3 1.188 
: .109| 36 | %, | .037 076 | .085| [.092 |.115 .153 
SETUP ELEMENTS TIME | OCC. 125] 30_}% | .042 | s [064] .078 | . | .083 «1.144 
1) JOB CHANGE (CONSTANT) .141] 28 |% | .052 | & |.057 | .073 [3 | .078 | .093| © | .137 
WALK PUNCH IN & OUT _| .156| 22 [%, |.058 052 | .070 | ° |.073 |.088 heed .134 
GET TOOLS FROM CRIB 172] 17. ["%, | 063 .048 | .068 | , |.072 | .087 .134 
TRANSPORT TOOLS TO JOB 188] 12 | % | .068 .046 | .067 | $ | .073 | 088] : | .137 
GET JOB (MATERIAL) ) XX | Xxx | 7.20 I 2031 6 I'y, |.073 044 | .066 |° |.077 |.092| ° |.140 
STUDY B. P. & ROUTING 219] 2 1%, |.078 .043 | .067| + |.082 |.100| |.150 
CLEAN MACHINE .234| A |'%, |.084 1044 | .067 | 3 | .087 |.110 163 
COLLET 2501 E |% |.094 045 | .068| , [.094 |.122] 7 [183 
TURRET (POSITIONING) 2811 K 1%, |.105 046 | .068 | 2 |.102 |.133| ° |.203 
2) CROSS SLIDE TOOLS XXX _| XXX | XXX 3130 | %, |.115 .049 | .069 | ° [.112 |.147 224 
CUTOFF 3.30 | J 3.30 || 344) § |'%, |.125 052 | .069| |.121 |.161 .251 
FRONT POST 2.40 .375| V_|% |.147 | 2 |.056 | 070 | 7 [.134 |.178] « [.287 
REAR POST 2.40 438 %, |.167 | 3 |.060 | .071 | ° |.148 |.200] © |.325 
CIRCULAR FORM 2.75 .500 % |.188 1063 | .072 -165 |.23 366 
MULTIPLE TOOL POST 4.15 OPERATION FACTORS 
TURNING SLIDE 2.30 | I 2.30 REAM .12 | COUNTERBORE 2.00 
OVERHEAD CUTOFF 2.95 ***RE-REAM .12_ | SPOTFACE 1.25 
3) TURRET TOOLS XXX | XXX | XXX COUNTERSINK }.00 
BUMPER 1.35 | 0 /.33°|| TOOL RELIEF FOR CLEARING CHIPS 
CENTER (CHUCK) 2.15 | 4 2./$- || DRILL - (DEPTH + DIA — 4) 
DRILL (CHUCK) 2.15 | 4 2.75 ||_ COUNTERBORE = (DEPTH + » DIA. — 2) 
REAMER (FLOATING HOLDER) 1.80 
GOOSENECK 2.65 | INSPECTION ELEMENTS TIME | OCC. | TOTAL 
TAP HOLDER 1.80 11) INSPECT FIRST PIECE | 
GEOMmE TRIC DIE HEAD 2.00 WALK TO-INSP.-WAIT-RETURN | XXX | XXX | .97 
KNURLING TOOL 1.40 LOCATE TOOLS 
FACING TOOL 1.45 THREAD GAGE 50 
END MILL 1.50 | 1 x PLUG GAGE 15 ! NTs 
REVOLVING CENTER 1.20 INDICATOR 10 ' 0 
EXTENSION .30 1 30 MIKE 10 Fi 20 
4) GUARD 50 INSPECTION PROCEDURE 
5) BAR GUIDE 50] | _Jo THREAD GAGE .25 
6) INSIDE STOP 1.30 - PLUG GAGE 0 | y 40 
7) BACK STOP 1.60 SCALE DEPTH OR LENGTH 35 
8) ADJUST ALLOWANCES ** XXX | XXX | XXX MIKE DEPTH 45 
ONE PER CLOSE TOLERANCE 55 | 4 cS MIKE DIMENSIONS .50 ce |lAow 
ONE PER EXACT TOLERANCE 1.10 INDICATE DIMENSIONS 1.92 
9) BLUE PRINT CHECK XXX | XXX | XXX CONCENTRICITY 35 | ¢ 23" 
ONE PER DIMENSION .25 COMPARATOR 3.00 
10) CYCLE TIME FOR (1) PC. XXX | XXX | MISC. 
MISC. ' 
TOTAL INSPECTION 2:27 
TOTAL SETUP ELEMENTS 22.51 > 422. 51) 
12) JOB CHANGE ONLY TOTAL MIN. FOR SETUP PROCEDURE 52 
WALK, PUNCH IN & OUT 1.62 || CONVERSION FACTOR a 
CLEAN MACHINE 1.00 || STANDARD HRS. PER SETUP wd 
CYCLE TIME FOR (1) PC. (ITEM 10) Wi || STANDARD HRS. PER JOB CHANGE 2 
INSPECTION ‘(ITEM 11) 2.77 
TOTAL JOB CHANGE ELEMENTS 5.65) 
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DATE l-]16=-57 
TOOL TOOL SIZE | TOOL LOC. & NO. |T. STL.| SPD. | FD. cL. 
1.Collet 1/4" Mach. 
2.Turning Slide $/16"Bit| Le.500 HS [2370 HD | SO 
3) 3.Cutoff Post /16"Bld| Mach. HS [2370 HD | SO 
Ws | 4.Chuck (Center 13. Crib HS |2370 HD | SO 
O) 4 C) 71 5.Chuck (Drill 30 Crib HS {2370 HD | SO 
s\“s |6Bumper & Extension 2-1/4" Mach. 
2] 7.End Mill (Face) D-422 Mach. Hs |2370 HD | SO 
a4 (2) Alco Chucks Le. 500 
1x (1) Extension 2s Le. 500 
MISCELLANEOUS ELEMENTS FREQ. INSPECTION FREQ. INSPECTION FREQ. 
1, FILE BURRS 1 | PLuG Gace 1/15] vertH 
2. CLEAN PART — CLOSE DIM, ONLY _CONCENTRICITY 1/15 
3. PLACE PC. IN COLLET LENGTH 1/15 
4. PLACE PC. ON ADAPTOR 0.D. 1/15 
5S. PRESS PC. ON MANDREL : SKETCH & REMARKS 
6. PLACE PC. IN FIXTURE 
7. PLACE PC. IN CHUCK Mike needed 0-1" 
% Bogie og a 1 ~~ slight radius on Tool Bit to give a 
o>. dh ehie aan aon een etter finish when turning O.D. 
11, 
12. 
COOLANT SYM. 
SOLUBLE OIL sO (Figure 1 c) 
CUTTING OIL co COPY 
JOHNSON WAX & WATER JW FORM NO 66@ 
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HARDINGE LATHE RATE CARD (Figure 2 a) FC RM NO. 668 




















































































































































































































































































































































ToPes. NO. OPERATION DOES. PART NO. 
saline Hace l AE ne CHANGE - DATE [a faa Se 
Jt” 2 aa s. ~via S$. "ls 27°, fol ,22 
ELEMENTS ELEMENTS 
ELEMENT DESCRIPTION UNIT | FREQ.| TIME |IELEMENT DESCRIPTION UNIT | FREQ. [TIME 
1) CROSS SLIDE XXX | XXX | XXX |]/12) REMOVE PC FROM SPINDLE .005 
A) ONE TOOL ADVANCE 017 13) STOP & START 019 
B) TWO TOOL ADVANCE 024 14) BLOW OFF PC.- COLL’T.-ADP’T] .028 
C) RETURN .005 15) CLEAR CHIPS FROM HOLE 012 
2) TURNING SLIDE ADJUST 014 16) LUBE TAP, DRILL, REAM 025 
3) TURRET XXX | XXX | XXX |I17) FILE XXX | XXX [XXX 
A) ADVANCE 018 |, of || A) PICKUP & FILE WHILE MACH. | .015 
B) RETURN .009 t_|,ec9 || B) PICKUP & FILE 021 
C) SINGLE INDEX 009 | Ya _ [eeovs} C) FILE (PALMED) 006 
D) MULTIPLE INDEX 021 ?_|,020 || D) FILE ASIDE .007 
4) COLLET XXX | XXX | XXX 118) CHG. SPEED & DIRECTION O12 
A) OPEN (BAR STOCK) .009 19) PUT PC. ON & OFF ARBOR .220 
B) OPEN (CHUCK WORK) 016 ' |, ot ||20) PUT PC. ON & OFF MANDREL | .246 
C) CLOSE .009 t |, })21) ADVANCE ST'K BY HAND T (027 
5) PLACE PART IN COLLET XXX | XXX | XXX |122) ADVANCE| PER IN. x PC. LENGTH XXX 
A) ROUND PIECE 019 ' |,019||BAR STOCK | .0012 x 
B) ONE WAY ONLY 024 23) LOAD TIME =(142"°=PC. LG. = NO. PC’S) | XXX 
6) REMOVE PC. FROM COLLET .003 ! .003 ||BAR IN MACH] .702+ 
A) FALLS FROM COLLET XXX XXX |} 24) INSPECTION XXX 
7) ADD PER IN. OF MOVE St | 2ND | 3RD | 4TH | 5TH |TOTAL XXX 
IN AND OUT 001I5| 2 |oo3i.w¥ UL \Pas\.oo 
8) PLACE PC. ON ADAPTOR 028 25) MACHINE TIME XXX 
9) REMOVE PC. FROM ADAPTOR XXX | XXX | XXX ||OPERATION UNIT LENGTH FAC.|FREQ] Xxx 
A) LOOSE FIT .017 ) Awve/ 61797 | .5 | / |.0ce 
B) TIGHT FIT 019 2) 
C) DROPS OFF XXX | XXX | XXX 13) 
10) DISPOSE OF PART XXX | XXX | XXX 14) 
A) GRAVITY XXX XXX || 5) 
B) IN PAN 010 t -O10 |/6) 
C) ON SPINDLE 020 7) 
11) MOVE PC’S ALON CHUTE 010 8) 
MISC. 
SUB TOTAL TIME rr =\jov 
MACHINE TIME TABLE | TOTAL MINUTES PER PC. fal | 
BRA.& ALUM] C.R.S.& EV.| STAIN ST'L CONVERSION FACTOR 43 
005 FEED 004 FEED | .003 FEED  ||PROD. STD. HRS. PER 100 PC'S. + i 
300 S. F./M. | 160S.F./M. | 1205S. F./M. |TINSPECTION TABLE II 
SPEED ell HY 9 2 Be TYPE TIME TYPE TIME 
3500 330 | .069 174 | 086] .131 | .114 |[1 DIAMETER 118 11 LENGTH 163 
2370 490 | .101 | .258 | .126 | .193 | .169 ll2 DIAMETER 175 | 2 LENGTH .198 
1800 640 | .133 | .339 | .166 | .237 | .222 |13 DIAMETER .275 | 3. LENGTH .342 
1590 725 | .151 | 384 | .189 | .288 | .252 I/PLUG SIZE & CON. | .221 | DEPTH CHECK 149 
T200 960 | .200 | .510 | .318| .301 | .333  I|PLUG Size 096 
790 1.449 | .304 | .775 | .483 | .581 | .507 
460 1.328 | 652 | .996 | .870 || INSPECTION FREQ. | %agm 
230 1.998 | 1.740 CEN. DRILL TABLE lil 
CUT 7 ono EARIOR 30 1 rer are ene rn eee e ae mee 
. 5 a be TT . 
rFaCe oo 102 TO CUT DEPTH El % 025 
+e Ua ves ——tas-1-Sig roe sppnenes | READING a %2 
URLIN 50_[_OTGFOR APPROACH FORMULAS East! 2028 
USE Cl CTORS AS SHOWN. W DTH OF TOO iy OME 
a tshah: tee tone REFER TO MANUAL FOR FORMULAS 
VY, % ¥, %, WA a he ¥ ON CHASING & TAPPING 
( T.40T-2.b0 230 T3080 Ta TSO 500 
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T-NOTE: ALL MACHINE TIMES OF THE TABLES INCLUDE JRL REAM STAN GNGa 
20%» INCENTIVE DRILL SIZE 300S.F./M. | 100S.F./M. 170 S.F/M, 
“ADD TO DRILL DEPTH DIA. NO/LIFRAG|O.P. |p. Se Pte es Be TW 
SOUS T_TO TOLERANCES 040] 60 O14 | |.178].228] |.187 | 345] , 1.479 
CLOSE .002]-» .005 .047| 56 | %, 016 -156 | .182 -160 | .275 8 .378 
. .063} 52 | '%, | .021 .130 | .141 | 2 |.132 |.203 .294 
LOOSE _ 005) = 078| 47 |%. |.026| [.110].116]$|.115 |.162] , |.232 
von REE oe SERS See 094] 42 | %, | .032 092 | .098 ; 101 1.134] 3 “188 
(CT'R SINK-USE DIA. OF DRILLED HOLE : ts : : : : aE 
109] 36 | %, | .037 076 | .085| | .092 |.115| ° |.153 
SETUP ELEMENTS TIME | OCC. 125] 30 | % | .042 | = |.064 | .078| , | .083 |.102/ » |.144 
1) JOB CHANGE (CONSTANT) | .141| 28 [% |.052 | 2 |.057 | .073| 3 [.078 |.093| ° |.137 
WALK PUNCH IN & OUT .156| 22 | %, |.058 .052 | .070|° |.073 | .088 eed .134 
GET TOOLS FROM CRIB .172| 17 |", |.063 .048 | .068| , |.072 | .087 .134 
___ TRANSPORT TOOLS TO JOB 188] 12 | % | .068 046 | .067 | $ |.073 | 088} 3 |.137 
GET JOB (MATERIAL) ) XX |_XXX | 7.20 2031 6 |’, |.073 | [.044 [.066 | ° |.077 |.092] 8 [140 
STUDY B. P. & ROUTING 219] 2 |%, |.078 | |.043 |.067 |! 1.082 |.100| |.150 
CLEAN MACHINE 234 A |'%. |.084 | |.044 | .067|8 |.087 |.110] | .163 
COLLET .250| E |% |.094 045 | C58], |.094 |.122] 7 |.183 
TURRET (POSITIONING) 281] K 1%, |.105 046 | .068 | 2 |.102 | .133] ® |.203 
2) CROSS SLIDE TOOLS XXX _| XXX | XXX 373] oO Ty, [.115 1049 | .069|° [.1i2 |.147] 17224 
CUTOFF 3.30 344] S§ |'%, |.125 |.052 | .069 121 [2161 .251 
FRONT POST a 2.40 375| V_[% |.147 | 2 |.056 | .070] 7 |.134 |.178] « |.287 
REAR POST 2.40 438 %, 1.167 | 3 |.060 | .071|° |.148 |.200| © |.325 
CIRCULAR FORM 2.75 500 % |.188 063 | .072 165 |.230| |.366 
MULTIPLE TOOL POST 4.15 OPERATION FACTORS 
TURNING SLIDE 2.30 REAM .12_ | COUNTERBORE 2.00 
OVERHEAD CUTOFF 2.95 ***RE-REAM 12. | SPOTFACE 1.25 
3) TURRET TOOLS XXX | XXX | XXX COUNTERSINK 1.00 
BUMPER 1.35 TOOL RELIEF FOR CLEARING CHIPS 
CENTER (CHUCK) 2.15 DRILL = (DEPTH + DIA — 4) 
DRILL (CHUCK) 2.15 COUNTERBORE - (DEPTH + » DIA. — 2) 
REAMER (FLOATING HOLDER) 1.80 
GOOSENECK 2.65 INSPECTION ELEMENTS TIME | OCC. | TQhAt] 
TAP HOLDER 1.80 11) INSPECT FIRST PIECE 
GEOME TRIC DIE HEAD 2.00 WALK TO-INSP.-WAIT-RETURN | XXX | XXX | .97 
KNURL.ING TOOL 1.40 / AYO LOCATE TOOLS 
FACING TOOL 1.45 THREAD GAGE 50 
END MILL 1.50 PLUG GAGE 15 
REVOLVING CENTER 1.20 INDICATOR 10 
EXTENSION 30 | | 30° MIKE 10 ] lo 
4) GUARD 50 INSPECTION PROCEDURE 
5) BAR GUIDE 50 THREAD GAGE .25 
6) INSIDE STOP 130} 4 |sAZe PLUG GAGE 10 
7) BACK STOP 1.60 SCALE DEPTH OR LENGTH 35 | 4 .’. 
8) ADJUST ALLOWANCES ** XXX | XXX | XXX MIKE DEPTH 45 
ONE PER CLOSE TOLERANCE 55 MIKE DIMENSIONS 50 | 4 on 
ONE PER EXACT TOLERANCE 1.10 4\470 INDICATE DIMENSIONS 1.92 
9) BLUE PRINT CHECK XXX | XXX | XXX CONCENTRICITY 35 
ONE PER DIMENSION 25 | 2 50 COMPARATOR 3.00 
10) CYCLE TIME FOR (1) PC. XXX | XXX | .ze2 MISC. 
MISC. 
TOTAL INSPECTION 1.92 
TOTAL SETUP ELEMENTS 1G2. > ys. 92 
12) JOB CHANGE ONLY TOTAL MIN. FOR SETUP PROCEDURE 3. ty 
WALK, PUNCH IN & OUT 1.62 || CONVERSION FACTOR rr 
CLEAN MACHINE 1.00 || STANDARD HRS. PER SETUP 29 
CYCLE TIME FOR (1) PC. (ITEM 10) J || STANDARD HRS. PER JOB CHANGE 40 
INSPECTION (ITEM 11) La 
TOTAL JOB CHANGE ELEMENTS Shek 
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LATHE SETUP & DETAIL CARD ~7342 
pate 11-9-56 






































































































































TOOL TOOL SIZE | TOOL LOC. & NO. |T. STL.| SPD. | FD. | CL. 
1. Collet 1/8" Mach. 
x 
ED 3. 
ei 4. Knurling Tool & Extension Le. 500 3500) HD 
7) 7 7 S. 
s\“% |X Collet stop (Hard) Le. 500 
[2] PA 
8. 
9. 
MISCELLANEOUS ELEMENTS FREQ. INSPECTION FREQ. INSPECTION FREQ. 
1. FILE BURRS PLUG GAGE DEPTH 
2. CLEAN PART — CLOSE DIM, ONLY CONCENTRICITY 
3. PLACE PC. IN COLLET LENGTH 
4. PLACE PC. ON ADAPTOR 0.0. 1/25 
5. PRESS PC. ON MANDREL SKETCH & REMARKS 
6. PLACE PC. IN FIXTURE 
7. PLACE PC. IN CHUCK Mike needed 0-1" 
8. STACK PC. IN SKID 
9. PLACE PC. IN PAN 1 Machine running continuously 
10, PLACE PARTS ON SPDL. 
LAB 
12. 
COOLANT SYM. (Figure 2 c) 
SOLUBLE OIL so 
CUTTING OIL co COPY 
JOHNSON WAX & WATER Jw wronm No. 606 
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DEVELOPING STANDARD DATA FOR 


by 


J. L. Morrissey 
A. T. Kearney and Company 





I - LATE DEVELOPMENT OF OFFICE STANDARDS 


Although there have been a number of companies 
which have been active in the office standards 
field for several years, the development of this 
type of standard has lagged far behind stand- 
ards developed for the shop. There are sever- 
al obvious reasons for this lag. Probably the 
most significant is the fact that setting stand- 
ards on office operations is a considerably 
more difficult job. This type of standard falls 
into the same category as maintenance and re- 
pair standards, and it is only natural that 
Standards Engineers would do the factory work 
first with the expectation of quicker return for 
their effort. 


Another reason for the lag in setting standards 
for office work is what we might call the white 
collar resistance to standards. Since setting 
standards for clerical workers would place them 
on essentially the same plane as shop workers, 
it is the attitude of many concerns that this 
type of a program would lower the prestige of 
their clerical employees. Couple this attitude 
with the fact that many office managers and 
financial ‘people feel a natural resistence to 
having Industrial Engineers analyze their opera- 
tions, and you will understand why progress 
has been slow. 


Along these same lines it was also feared that 
setting standards for clerical workers might in- 
vite unions to become more active in this field. 
However, numerous instances can be pointed out 
where office workers are working under some 
type of a clerical standard and, to date, there 
has been no serious threat of unionization. 


II - TYPES OF STANDARDS 


Many office managers and supervisors feel that 
they do have standards for their employees. 
These standards, in many instances, are based 
on past history covering the same or similar 
jobs. In most cases, when these standards are 
examined in the light of a more accurate type 
of data, it is found that supervisory developed 
standards for office workers are about as in- 
accurate as standards developed by supervisors 
in the shop. 


In some offices, an adjustment of historical 
standards has been made wherein the supervisor 
has taken his historical experience and tempered 
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it with his judgment. Where these estimated 
standards have been developed on a rational 
basis, they do serve a useful purpose. How- 
ever, too often these estimated standards are a 
result of an economy drive during which an at- 
tempt was made to cut office costs and inac- 
curacies and inconsistencies are carried forward 
to the new base. 


In some companies, work standards for clerical 
employees have been developed with direct time 
study observation. Because of the resistance 

to stop watch observations in an office environ- 
ment, this technique is difficult and not very 
widespread. An additional difficulty is encount- 
ered because of the large variety of office opera- 
tions which make setting standards by time study 
relatively costly. On the same basis, taking 
direct observation MTM studies on the individual 
operations encountered in the office environment 
can also be costly and may generate resistance 


similar to that experienced with stop watch time 
study. 


One direct observation method by which time 
standards can be set is through the use of the 
work sampling technique. When using this pro- 
cedure, total counts are recorded and operations 
are not only observed but may be leveled to in- 
crease the accuracy. From this information 
elapsed times can be determined and modified, 
as required, by the leveling factor. Unit out- 
put can then be calculated on the basis of the 
work output observed during the work sampling 
period. 


At the current stage of development in the office 
standards field, probably the most economical 
and satisfactory measurement system is one in 
which basic data is used for determining the 
bulk of the standards. [If basic office standard 
data are properly developed, they can be used 
in a variety of situations at a moderate cost 
when compared to individual standards set by 
direct observation. 


Because of these and other factors, A. T. 
Kearney and Company has developed a manual 
of basic standards for clerical operations which 
can be used in most office operations. 








APPLICATION III 


Ill - ADVANTAGES OF BASIC DATA DEVELOPED they can be used in developing operational stand- 


WITH MTM 


Except for machine operations, virtually all of 
the data in the A. T. Kearney Manual was de- 
veloped through the use of MTM. By using 
MTM, it was possible to develop a manual of 
basic times which was more flexible than the 
usual type of basic data obtainable with time 
study. The form of the final data is not only 
flexible, but easy to use. This last feature is 
especially important when dealing with relatively 
untrained office standards personnel or systems 
and procedures analysts. 


Another advantage derived from using MTM 
instead of time study for the development of 
standards for manual work is that the net cost 
of developing the data was much less. Because 
of the variety of conditions that may be en- 
countered in office work, many hundreds of 

time studies would often be necessary before an 
acceptable average time value could be deter- 
mined for an operation, and, as in shop work, 
methods analysis can be more easily accomplish- 
ed. MTM permits the statement of reasonable 
motion patterns which can be set up and tried 
by experienced office workers. [If the methods, 
synthesized before any observation, was found to 
be satisfactory, a time standard could then be 
developed for what was considered a reasonable 
method of doing the operation. In this way, no 
time was lost in observing ineffective methods. 


Another advantage of using MTM lies in its 
adaptability to situations where variations may 
occur when doing the same operation. An ex- 
ample is the determination of an accurate time 
standard for removing a document from a file 
in which the items are not placed in any alpha- 
betical or numerical sequence. When problems 
of this nature and similar ones were encountered, 
the time was established for the basic motion 
pattern and then the probability of the number of 
times that the motion pattern would be repeated 
was computed on a theoretical or mathematical 
basis. By multiplying the basic time to per- 
form a set motion pattern by the probable num- 
ber of times it would occur under average con- 
ditions, it was possible to arrive at average 
time for what could be a complex time study 
problem. 


I mentioned that the use of MTM led to the de- 
velopment of standard data that is easy to apply. 
The exhibit on Pages 31-2-3 shows how a table 
of values was developed for picking up and mov- 
ing objects at the normal office work place. 


It is not intended that these elemental standards 
would be used in their raw form. The stand- 
ards are accurate and specific enough so that 
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ards for a repetitive office operation such as 
billing or machine accounting operations. On 
the other hand, the elemental standards shown 

in the exhibit on Pages 25-6-7 can be grouped 
together to represent average conditions and 
operational standards which can be used to meas- 
ure a variety of less highly repetitive operations 
throughout an office. Standard output may be 
measured by simply multiplying the average time 
value by a frequency factor based on observation 
at the various work stations. 


Thus it may be determined that for general of- 
fice use at the work area, the average combined 
reach and move distance is 24'', and the average 
grasp conditions are exemplified in element 1B 
in the exhibit on Page 28. Therefore, the aver- 
age time to move an object about the work area 
would be 33 TMU, or 20 KU. 


The exhibit on Page 28 shows the final standard 
developed from the elemental values presented 

in the exhibit on Pages 25-6-7. It will be noted 
in the exhibit on Page 28 that there are two 

time columns, one the standard TMU column 

and the other the KU, or Kearney Unit column. 
This second column is used to give flexibility to 
the data and is the equivalent of TMU time stated 
in thousands of a minute, thus under element 
number 1A, 2 TMU is equal to .001 minutes. 


IV - THE CLERICAL CONTROL PROGRAM 


Before any book of basic data can be used, cer- 
tain preliminary work must be done in the de- 
partment where the standards will be applied. 
This preliminary work in office istuations is 
much the same as is encountered in unmeasured 
shops where it is decided to start a standards 
program. 


First, a simple outline of each of the various 
jobs performed in the department or group to 
be studied is made. Whenever possible, this 
basic outline is limited to five to seven steps. 
From this outline, plus some additional infor- 
mation obtained from the supervisory personnel, 
the jobs are separated into two categories, those 
which appear to be acceptable from a methods 
standpoint and those which appear to offer pos- 
sibility for savings through systems and pro- 
cedures work. 


The jobs showing possibilities for improvement 
are then analyzed. This analysis may be done 
on a departmental or company-wide basis. After 
the work has been simplified and standardized, 
the work content of all the jobs or operations is 
recorded. Usually this is best done by inter- 
views with the employees performing the work. 


APPLICATION III 


The work is then described in some type of a 
flow process chart which best fits the local con- 
dition. 


From flow process charts, work element lists 
are made and standard times from the manual 
are applied to the elements making up the job 
being performed. To determine basic time 
values for all possible elements which could 
occur in normal office work is an enormous 
job which would be very costly. The manual of 
standard times, as developed by A. T. Kearney 
and Company, makes no attempt to cover all 
Possible jobs which could be encountered in an 
office situation. Rather, a great deal of time 
and effort was spent in setting standards for 
those jobs which are quite common and repre- 
sent the bulk of the work encountered in the 
office. 


In most situations, a relatively small number 
of actual jobs account for 80% to 90% of the 
time of the worker or group of workers being 
analyzed. As a means of measuring the re- 
maining 10% to 20%, a system of work sampling 
is used. For the work sampling study, the 
work is usually divided into the following cate- 
gories: 


1. The major job being performed. 
2. The work incidental to the major job. 


3. Miscellaneous work performed through the 
day. 


4. The delay factors beyond the control of 
the employees. 


5. Avoidable delays. 
6. Personal time. 


Using the information obtained from the work 
sampling study, it is possible to break the day 
down into the various portions outlined above. 
Some of these items will be functions of the 
day and other functions of the job performed. 
On this basis, a ratio can be made to show 
proportions between major work and incidental 
work. Assuming that the major work and the 
incidental work are performed at the same 
pace, the amount of standard time necessary 
to perform incidental work is obtained by mul- 
tiplying the major work time by the percentage 
determined from the work sampling study. 


As an example, if we consider a simple typing 
operation, we might find that 80% of the time 
spent typing falls into the category which we 
classify as major work and for which we have 
set up standards, while 20% of the time is 


spent in work incidental to the typing. In this 
case, incidental work is defined as that type of 
work which maintains a steady ratio or propor- 
tion to the major work. On this basis, then, 
we can say that for every one hundred minutes 
of total typing work, 80 standard minutes can be 
set up from the work standards and 20 minutes 
will be needed for the incidental work. 


Using this system then, standards are set on 

the major portion of the work and, from the 
ratios determined by the work sampling study, 
allowances are added to the standard times for 
incidental work. Similarly, those iobs which be- 
come a function of the day can be given daily 
allowances on the basis of the work sampling 
studies taken. This procedure makes it possible 
to cover a large number of work situations with 
a relatively small table of standard values for 
clerical operations. 


After the standard has been set for each of the 
operations being considered, it is necessary only 
to multiply this standard time by the volume of 
work which will be encountered for the period 
being considered. In many office installations, 
a determination of the volume of work flowing 
through a department or a group is best done 

by using a statistical sampling plan which gives 
some predetermined level of accuracy. 


The exhibit on Page 29 shows in simplified form 
how the results of the work sampling study is 
used in conjunction with the basic data to set 
standard time on a typing operation. The col- 
umn headed "Observed % of the Day" is from 
the work sampling study. 


V - COMPARATIVE ACCURACY 


Since it is generally conceded that it might be 
dangerous to lift standards from one work en- 
vironment and place them into another, a ques- 
tion of the accuracy of this type of general basic 
standards naturally arises. In determining rel- 
ative accuracies, several factors should be con- 
sidered. 


When setting normal standards for an MTM 
situation in the shop, we are usually consider- 
ing the daily performance of one individual or a 
relatively small group of individuals. Under 
this set of conditions, the industrial engineer 
attempts to set standards which will meet a plus 


or minus 5% accuracy test for each standard 
set. 


The situation in offices is usually somewhat 
different. In the first place, the average or 
bulked standards developed from a manual of 
times as shown in the exhibit on Page 28 would 
be used in a non-incentive situation. Secondly, 








APPLICATION 


standards for office work, as we use them, are 
set up for groups of people comprising an en- 
tire department of sub-sections of a department. 
Thirdly, the period of time considered is us- 
ually one month rather than the period of one 
day used in shop installations. On this basis 
then, the office standards developed from a set 
of basic data values are in the same realm of 
percentage accuracy as normal shop standards 
set from direct observation are to custom tail- 
ored basic data. 


Although it is not recommended that these stand- 
ards, in their averaged form, be used for set- 
ting individual incentive rates, this does not 
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III 


preclude the use of the standards for checking 
output of one operator against another. 


To guarantee that the accuracy level remains 
constant, precautions are taken similar to those 
in the shop so that all work is audited from the 
methods standpoint, and an accurate recount of 
output is obtained. With these precautions, it 
is possible to set and administer a measure- 
ment program for office standards which will 
provide controls comparable to those obtained 
as a result of a standards program in a shop 
operation. 
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Table No. 7 
Page No. 7.1 
Issue No. 1 Date: November 1, 1957 
Element 
Number Elemental Description TU KU 
Re GRASP OBJECT 
Element begins at the end of the reach to an 
object and ends after complete control is 
achieved prior to beginning of move. 
A. Easily grasped object such as a box 
of paper clips, date stamp, pencil, 
etc. 2 1 
B. Medium difficult object to grasp, such 
as a book, tray or heavy object 8 5 
C. Small object jumbled with other objects 
such as a paper clip in a bowl, thumb 
tack, etc. 9 6 
D. Single sheet of paper from top of desk 4 2 
E. Single sheet of paper from top of pile 9 6 
F, Group of papers from top of desk 14 8 
G. Group of papers from top of pile 8 5 
H. Single envelope on top of desk 4 2 
t. Envelope or group of envelopes alone, 
in cart or in a pile 9 5 
. B MOVE OBJECT TO DIFFERENT LOCATION 


Reach for object and move to new location or 
move object and return hand to normal work area. 
Object may be on desk or in drawer. Time for 
grasping, opening drawer, etc. is not included. 


Reach To: Single Object Reach To: Jumbled 











Total or Stack Objects 
Combined Move To: Approximate Move To: Exact 
Distance Location Location 

Over Including IMU KU IMU RU 
0 4 7 3 7 4 
4 8 11 7 14 8 
8 12 16 10 19 11 

12 16 19 11 22 13 
16 20 22 13 25 15 
20 24 25 15 28 17 
24 28 28 17 31 19 
28 32 30 18 34 20 
32 36 33 19 38 23 
36 40 36 21 40 24 
40 44 38 23 44 26 
44 48 41 24 46 28 
48 52 43 26 50 30 
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CONDENSED WORK LOAD ANALYSIS 








Observed % *Observed Equivalent Std. Mins. 

Class of the Day Minutes Per Day Per Day 
Type - Major 60 288 259 
Type - Incidental 12 58 52 
Miscellaneous Work 10 48 43 
Unavoidable Delay 5 24 24 
Avoidable Delay 8 38 0 
Personal 5 24 24 

Available Reserve for 

Additional Work wo? ss _78 
Total 100 480 480 


1. Ratio of Incidental to Major = ie = .2 

2. Standard Time for Major work = 259 minutes (from basic data) 
3. Standard Time for Incidental work = .2 x 259 = 52 minutes 

4. Apparent efficiency for Major work = aes = 90% 


5. Standard Time for Miscellaneous work = 48 x .9 = 43 minutes 


*Obtained by multiplying each of the observed % of the day figures by 480. 
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THE USE OF MTM IN METHODS DEVELOPMENT 





by 


Lucille Gill 
Kent Fabrics Co. 





It is certainly presumptuous of me to be up here 
talking to a group of this caliber about anything, 
much less methods improvement--so before I 

go any further let me say that I can only tell 
you what we have done and, by some weird 
chance, hope that it may be of some interest to 
you. 


MTM has been such a godsend to us, and we 
have used it to solve many problems, but in 
our particular case methods improvement has 
been one of the greatest of the godsends. 


Competition, as you well know, never stops 
breathing down the necks of everyone in the 
sewing business. Every time another competi- 
tor moves to the southland or Puerto Rico, the 
boss starts getting jittery--and certainly not 
without reason. There is just no room price- 
wise, if you operate in the great industrial 
state of Michigan, for any unnecessary cost. It 
isn't only the excess direct labor cost, but, in 
our case, it is the 28 cents per hour for fringe 
benefits too. Every time we can do a job with 
one less person, we save six hundred dollars, 
plus the continuing cost of the labor and fringe 
benefits. 


Methods improvement is the only way we stay 
in business profitably and nay can say that that 
isn't important. 


How much can be saved by improving methods 
depends on what you start with, but the fact 
remains that to some extent there is no end to 
it. Many times we have thought that a certain 
department was set, only to discover by a de- 
tailed analysis that there was still room for 
improvement. Sometimes this improvement 
comes from the operators themselves and usual- 
ly from an alert operator who has worked about 
six months and still is striving to improve her 
earnings. It just about never comes from older 
operators and, of course, not from the new 
ones. 


Our chief mechanic has been of tremendous help 
in developing folders and guides to ease the 
work through and, in some cases, to combine 
two operations into one. 


A good alert supervisor can also be a source of 
help in handling, especially as regards to "get 
and dispose" of work and some dandy and usual- 
ly very workable ideas come from this source. 
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These people have had only 12 hours general 
instruction in MTM. In retrospect, this is not 
enough. Our next program for instruction will 
be 25 to 30 hours at least. 


I suppose what I am trying to say here is that 
the analyst must be on the best of terms with 
everybody in the factory and they must be on 

his team, always on the lookout for ways and 

means to improve handling. Then, of course, 
the analyst has his own ideas for improvement 
that people on the job have been looking at for 
years and never saw. 


Briefly then, the ideas for methods improvement 
in our factory come from the operators, the 
chief mechanic, the supervisors, factory man- 
ager, and last but certainly not least, from the 
MTM analyst. Probably 90% come from the 
analyst, but the other 10% are important too. 


After the idea for method improvement has been 
kicked around a bit and the analyst comes up 
with the amount of money to be saved, a decision 
has to be made as to how and when it should be 
put into effect. Woe be unto anyone who attempts 
to make any changes in our factory during a high 
seasonal production schedule. I have learned 

the hard way that changes of any moment are 
best made during slow periods, even though a 
substantial saving is dangling before your eyes. 
If it in any way will hold up the production line 
--leave it alone, brother--until such time as it 
can be put into effect without hindering ship- 
ments. Many times, of course, it is possible 

to make arrangements in advance or maybe the 
change is minor, but, generally speaking, we 
make changes only during normal or slow 
periods. 


Supported earnings are always a bone of conten- 
tion when any change takes place and we have 
had our share of contention. For our purposes 
today we will speak only of supported earnings 
as it applies to methods improvement. 


No change is too small for us to make, but 
when we make a change in an established opera- 
tion that results in the piece work rate being 
adjusted either up or down by 5%, we support 
the operator's earnings at 100% for 40 hours. 
After 40 hours, it is supported only to the one 
dollar minimum. We do not say that 40 hours 
will always be sufficient for the operator to ad- 
just to a radical change, but we do say that they 
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have a good reason to make an effort to do it 
and that, in any event, it takes the curse off 
the change. 


Two advantages accrue to the company from this 
policy; one, it is easier to implement the change 
and, two, the company has a time limit on the 
support. One disadvantage is obvious; it costs 
more at the time than if earnings were not sup- 
ported, but that is debatable from the long- 
range viewpoint. When we make changes of 
less than 5%, we do not support earnings. 


Occasionally we run into a stone wall when we 
change a method or machine on an operator who 
has been doing another, job, or the same job 
using a different method for several or some- 
times many years. You can write specifications 
in print 3 feet high but to her it is just paper 
work and since she knows how to sew better 
than you do, proceeds to develop her own meth- 
od. One of two things happens; if she's a rate 
beater, she might beat it by as much as 30% 
over what the projected earnings are for the job. 
I've seen, and I know you have, operators easily 
do simultaneous motions that the book says are 
difficult. Couple that with a highly repetitive 
operation and that rate is beat right now and 

by a lot more than you want to see. 


There seems to be three schools of thought on 
what to do about it, when the method change 
comes from the operator. One is to change 
the specifications and rate to conform to the 
operator's method, one is to have a bonus for 
good suggestions, and the other is to let it 
ride. We, at the moment, are for the most 
part letting these ride because, first of all, we 
have very little of it and we believe that a few 
good pace-setters provide a healthy atmosphere, 
and also provide the general feeling, we hope, 
that an operator can go all out without the 
thought that she herself will reduce her own 
rate. However, this can be dynamite and we 
are watching it closely. If we have pulled a 
boner, we have no hesitancy in correcting it 
quickly, but mostly its the fine line of whether 
or not the method the operator developed is one 
that could be generally used in our factory. 
Mostly, we stick to our original analysis based 
on the data card and let it go. We do not use 
the 'difficult'’ simultaneous motions in our anal- 
ysis. We know there are both advantages and 
disadvantages and, frankly, we are somewhat on 
the fence. 


Our procedure is the same for changing a line 
or operation for established items as it is for 
new items and this is generally the procedure 
we follow: 


1. The item is broken down into operations. 
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2. An analysis is made of each operation. 
3. Number of dozen per week is estimated. 
4. Type and number of machines required. 
5. Number of operators required. 

6. Standard allowed hours and rates set. 


At this point, the item has been costed and 
the operation list is turned over to the fac- 
tory manager who proceeds with dollies to 

set up the production line on paper. When 
this is set, the "get and dispose of work" 

and probably a few other extra curricular ac- 
tivities are added to or in some cases subtracted 
from the analysis. 


At this point we pretty much know just how every- 
thing will be handled, or so we think. On estab- 
lished items with an established market the pro- 
cedure works fine and changes are usually minor. 
On new items, however, the whole procedure 

can at best be a guide. 


First, the production schedule is an educated 
guess and it is here that it is an absolute must 
to keep on top of methods. At 1,000 dozen per 
week, the handling is one matter; at 250 dozen 
per week it will be another, or the projected 
estimates may be a poor increment for line pro- 
duction. These are the cases where methods 
can drastically change in the factory and unless 
the analyst is on top of the situation, rates can 
become very "'cock-eyed."' Methods changes and 
corresponding rate changes can come fast in 
these situations. It is here that MTM has been 
of great value. Without an analysis and the ac- 
companing job descriptions, I do not know how 
we could possibly keep abreast of these changes. 


When we are at the point of actually starting 
production on the new line for an established 
product, or a new product, specification sheets, 
Figure 1, are written and pasted at each machine. 


These specifications are taken directly from the 
analysis (Figure 3), but written in very simple 
form. It is from these sheets that the operators 
are trained for the job. It is these sheets that 
experienced operators hate and new operators 
like very much. But the fact remains that that 
is the method that is paid for, and operators 
using more elaborate movements than are neces- 
sary soon learn that it doesn't pay. 


Job descriptions in our factory are used for 
training new operators and for retraining ex- 
perienced operators on new jobs. 


This is the way we do it. The instructor sits 
down at the machine with the operator also seated, 
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on her right. The job description is between 
them so both can read it. 


They start at the top with the name and style 
number of the item and with a sample of the 
finished product, go over the item and show the 
operator where her operation fits into the com- 
pleted garment, and what her operation number 
is so she will know which piece work ticket to 
remove. Then she is shown where the supply 
of thread for her operation is kept and how to 
check to be sure she is using the right kind. 


We do very little or nothing at this point with 
RPM's or machine class, but we do point out 
that stitches per inch are important because 
when we get through the outside stitches must 
all be the same size on the garment and also 
that the rate is set on the basis of that many 
stitches per inch. 


The instructor proceeds to do the operation, 
reading one line, doing what it says, and pro- 
ceeding to the end. 


The trainee then sits at the machine and does 
the same thing, over and over, doing only one 
line of the job description at a time. Gradually 
this is increased to two, three, four, etc. un- 
til she can do it without looking at the descrip- 
tion. The instructor is with the trainee until 
she can go through one line at a time properly 
and then checks back only to see that no devia- 
tions are developing. Gradually then we begin 
to progress and rhythm develops. It is here 
that there is the most danger of deviations and 
the operator's inventiveness starts to show, so 
it is at this point on about the second or third 
day that the instructor has to be on her toes. 


The job description stays at the machine as long 
as the operation is done because it is also used 


by quality control for checking stitches and work- 
manship. 


We have also developed a policy on methods and 
rates for new items only that has been helpful 
many times. For 30 days after an operation 

is started, the method and rate is temporary. 
During and up to 30 days, we make whatever 
changes in handling that we can see to improve 
the handling or flow of work. After 30 days we 
support earnings when changes are made, 
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At least this gives the analyst an opportunity to 
see what is happening. Having done a lot of 
analysis work, particularly on new products, I 
know that the educated guesses on sales can be 
100% right or 1000% wrong and I also know that 
for any one of many reasons changes must be 
made after getting under way. Those 30 days 
help a lot. 


For instance, our head mechanic has come up 
with some splendid folders after he sees the 
operations, even though he has actually done, or 
supervised, the setting up of the original ma- 
chines. We never indicate in a case of this 
nature why the idea wasn't brought up before 
because this would, in time, only result in not 
expressing ideas for improvement. 


I know what many of you are thinking--the anal- 
yst should foresee all. However, in our ex- 
perience, whether we are lazy or just human, I 
hesitate to say but I do know that when, for in- 
stance, production schedules change, methods 
change automatically follows. I also know that 
for new products there are many methods im- 
provements after the line starts production. 
These changes are 100% in handling, but since 
handling requires about 70% of our work, it is 
important. 


I do not believe that it is too much of a reflec- 
tion on the analyst if changes are made after 
production starts, but it is a reflection if the 
changes are not made. It is MTM that provides 
the information which makes possible the rec- 
ognition of these changes. 

This, then, outlines the procedure we use, which 
I present not as a glowing example, but only as 
a system that we have worked out. As we in- 
crease our manpower on MTM, we will do a 
more thorough job. 











Before finishing, let me say that we manufacture 
infants' wear and employ 225 people, about 40 

of whom work on a second shift. About 65% of 
our business is with minor improvements in con- 
struction, standard year in and year out. The 
other 35% consists of style items that change 
twice a year. 


STANDARD DATA IN THE SEWING ROOM 





by 


E. J. Smith 
A. T. Kearney and Company 





Over a period of years many of us here have 
applied various Industrial Engineering techniques 
and principles to the problems of product im- 
provement and cost reduction. 
and means used successfully include: 


Time Study 

Motion Study Using Motion Pictures 

Flow Charts 

Lists of Guide Questions 

Work Simplification Principles 

Layout Improvements 

Machine Attachments and "Gadgets" at 
the Work Place 

Improve Operator Training 

Incentive Pay Systems 

Better Quality Control 

Work Sampling 

Others which many of you could mention 
after a little attention to the list 


Any of these techniques could be thought of as 
"tools" in the kit of the Industrial Engineer. 
Like tools in any kit, each of these, to be most 
effective, must be used in the proper place and 
in the correct manner. When so used, any of 
these ''tools" will be quite useful in attacking 
the problem of cost reduction. 


We are here today to discuss the use of another 
tool in the kit of the Industrial Engineer. Meth- 
ods-Time-Measurement, or MTM, is a motion 
study technique which has been available less 
than 10 years. In this time, the technique has 
come to be widely accepted and used in many 
industries in addition to the Sewing Industry. 


We are enthusiastic about the use of this tech- 
nique. In our enthusiasm we are sometimes in- 
clined to give others the impression that other 
techniques are now obsolete and all we have to 
do to solve our problems is to enroll in a 
course of MTM. Because there has been a 
tendency to obscure the real nature of the tech- 
nique, it might be well to examine briefly what 
MTM is and some of the things which it is not. 


In the first place, MTM is not a "cure-all" for 
your troubles. It will not give you any benefits; 
it will not solve all your problems. Iam sure 
none of us ever thought that time studies, or 
movies, or flow charts, or any of the other 
techniques would do this, even though they are 
often very useful and helpful. Yet occasionally 
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Some of the ways 


we read or hear that MTM will do wonderful 
things for us, such as: 


Reduce Grievances 

Reduce Labor Turnover 

Spot All Errors in Present Methods 
Determine Best Methods 


Perhaps we are "splitting hairs'' in mentioning 
this aspect of the subject, but it seems that in- 
stead of making claims for what MTM will give 
us, we should emphasize that MTM is an addi- 
tional tool in the kit of the Industrial Engineer, 
and that the engineer has to work at using this 
tool. MTM has certain characteristics which 
make it a valuable aid in helping us develop an- 
swers to some of our shop problems but the use 
of MTM will not make the other techniques ob- 
solete. 








Let us list a few of the unique characteristics 
of the MTM technique and then later see how 
these characteristics make the technique valu- 
able. Three of the more helpful characteristics 
evident in the application of the technique are 
these: 


1. It requires a thorough and detailed analysis 
of the operation studied. 


2. It provides the means for an exact, de- 
tailed, yet brief description of method. 


3. It provides accepted time values for each 
motion used in the method analyzed. 


In our opinion, these characteristics are the 
ones which make the MTM technique helpful. 
You will, I am sure, recognize from these char- 
acteristics that the technique is one for getting 
and recording information. How well you get 

it, and what you do with the information after 
you get it, will determine how valuable the tech- 
nique will be to you. In this respect it is like 
time study. Time study is also a technique for 
gathering information. and, again, how well you 
get the information, and what use you make of 
it determines how valuable the time study tech- 
nique will be to you. 


The specific topic we wish to discuss today is 
the use of MTM in the development of standard 
data for sewing operations. In order to point 
out the unusual advantages of using the MTM 
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technique for developing such data, let us first 
consider various aspects of standard data as it 
may be used in the sewing room. 


First, what is "standard data?""' As we are 
using it in this discussion, standard data will 
consist of the times required for an operator to 
perform various operations. This time will be 
the time required to perform these operations 
at a pace which we expect her to work to earn 
her base rate. With such information avail- 
able, we can draw from the time values rather 
than make a new study on each new job. Such 
data will usually consist of the standard time to 
perform various small parts, or "elements," of 
a job. As you know, a time study element is a 
small portion of a job which can be easily timed, 
as "Get Work to Needle," "Dispose Part," etc. 
These elements of a job will usually be inter- 
changeable between different jobs, so that the 
proper combination of elements will give us a 
complete list of elements required to perform 
any job covered by the data. The standard time 
for each necessary element can be added to de- 
termine the total standard time for the job in 
question. 





Now obviously the time required to perform the 
same element of work on different sizes of gar- 
ments may not be the same. For example, if 
the length of seam on a large garment is longer 
than the length of the same seam on a small 
garment, it is quite likely that the longer seam 
will require the longer time to complete. The 
time value for such variable elements will us- 
ually depend on some physical characteristic of 
the part, such as size, type of material, inches 
of measurement, etc. Other elements of the 
job may require the same time to perform re- 
gardless of the size of the garment. 


Therefore, in our set of data we will have some 
elements which require a changeable, or vari- 
able, time to perform. This type of element is 
called a "variable element.'' For example, to 
sew a short seam may require less time than 
to sew a long seam. We will have other ele- 
ments which require the same or constant time 
to perform. This type is called a "constant 
element.'"' To change a bobbin on a certain 
type machine should require about the same 
amount of time whenever it is changed. 


Second, what advantages might we expect to gain 


2. Rates can be set faster with data as com- 
pared to making complete studies on each 
job. Time required to develop the data 
will usually be more than made up by the 
reduction in time required to set new rates. 





3. Rates can be set in advance of production 
on new work if we know how the work is to 
to be done: 





(a) This makes it practical to set rates 
on low production items which might 
not otherwise be covered by rates. 


(b) Setting rates in advance also makes 
it possible to estimate accurately 
the cost of new work. 


Standard data can be developed with time study. 
Such data have been quite common in hard goods 
industries for many years. Standard data de- 
veloped with time study have also been used in 
the sewing industry for many years and the three 
advantages just mentioned will apply to data set 
with time study as well as to data set with MTM. 





In our consideration of the various aspects of 
standard data, let us consider, third, some fea- 
tures of sewing data set with time study. 








Time study data can be divided roughly into four 
types. Perhaps there are other types but these 
four are common and come readily to mind. 
How many of these four types you can use will 
depend upon the range of styles and sizes that 
you make. All four of these types have been 
used in a shop making a wide range of styles 
and sizes of boys' and young men's slacks. 


First is the "standard operation" type of ele- 
ment which occurs on many jobs. This might 
be "change bundle of work," "change bobbin," 
or "clip coupon.'"' The variables might be size 
of bundle, type of bobbin, or some other obvious 
variable. This type of element would be ap- 
plied on the basis of the number of garments or 
pieces sewed for each occurrence of the ele- 
ment. This is a very simple type of data and 
the obvious advantage is that we can apply these 
values without having to time study the opera- 
tion for each rate. We need only to determine 
how often it occurs for each part sewed. 





The second type of data set with time study will 





from the use of standard data? Some of the 
more evident advantages could be mentioned 
briefly: 





1. Rates will be more consistent from job to 
job, since all rates will be set from the 
same set of elemental times. 
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apply to the same operation on a variety of 
styles. In this instance, we group the styles of 
the part by various characteristics and then de- 
velop a standard for each group. To apply a 
rate to a new part, we have only to classify it 
properly and apply the rate for that classification. 
In the manufacture of slacks, one operation is 
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"make fly."" In making flys for slacks, we 
might notice variable such as "with lining" or 
"no lining,"’ length "over'' a certain number of 
inches of length "under" a certain number of 
inches, "with stops" or "without stops."" With 
rates developed for each combination of vari- 
ables, we could readily apply the correct rate 
to a new model. 


The third type of time study data is the type 
usually thought of when we discuss standard 
data. This type consists of time values for a 
variety of elements where some, or all, of the 
elements may be variable. This data is ap- 
plied by first listing each element required to 
perform the job and, second, using the proper 
time value for each element as may be indicated 
by length of stitching, size of the part, or some 
physical characteristic. 





One example of such data is found in serging or 
over-edging the "fronts" or "backs" of slacks. 
These pieces form the legs of the trousers and 
require a total of over 200 inches of stitching 
per pair on some models. Length of stitching 
is, of course, the main variable. Use of other 
elements depend upon whether the particular 
style requires, or does not require, that ele- 
ment. 


Another example of this same type of data can 
be found in the pressing of slacks, where the 
main variables are size of garment and type of 
material in the garment. In this example we 
would need measurements of the finished gar- 
ment such as length of inseam, length of waist- 
band, and other characteristics such as type of 
material in the garment, and presence or ab- 
sence of pleats. In this instance, an element 
may or may not occur on a particular garment. 
When it does occur, it may be either constant 
or variable. When it is a variable, the value 
will depend on some physical characteristic of 
the garment. Rates set with this type data re- 
quire observation or visualization of the opera- 
tion and then selection of the proper value for 
each element. Such a rate is more easily and 
more quickly set with data than with a separate 
time study and all the advantages claimed for 
standard data will apply to this situation. 


Now these three types of data have one import- 
ant thing in common. Each variable depends 
for its time value on some physical character- 
istic of the material or part being handled. The 
physical characteristic may be inches of stitch- 
ing, size of part, type of material such as wool, 
cotton, nylon, etc. This same approach is used 
in hard goods industries where data is set with 
time studies, and where variables may be weight, 
a dimension, or one or more of any number of 
variables. In fact, we may safely say that var- 
iables included in standard data set with time 
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study will usually depend for their value on some 
physical characteristic of the part being handled. 


These three types of time study data we have 
discussed are quite useful, in that they give us 
the three advantages of standard data previously 
mentioned of: 


1. More consistent rates, 
2. Rates set more quickly, and 
3. Rates set in advance of production. 


The time study technique is usually adequate for 
developing such data. This is true even though 
we cannot always be sure of exactly why an ele- 
ment varies with a certain physical characteristic 
of the part. 


The main weakness of such data, and this is 
generally true of most time study data, is that 
its application is limited. In our examples of 
making flys, serging, and pressing, there are 
no elements which can be interchangeable. This 
means that a separate set of data must be de- 
veloped for each operation. In attempting to use 
in one set of data the time for an element de- 
veloped in another set of data, we often notice 
a peculiar circumstance. We may notice that 
the two elements are identical except for one 
small but important part of the element, and 
this difference is enough to prevent the elements 
from being interchangeable. We try to make 
our elements shorter to make them more inter- 
changeable. In doing this we encounter two 
other troubles. One is the difficulty of timing 
very short elements to get a reliable value, and 
the other is in writing a complete job descrip- 
tion of the short element. 


After a few experiences of this kind we try to 
develop a fourth type of time study data. This 
data will consist of time values for performing 
very short interchangeable elements. We try 
to have better possibilities of interchanging ele- 
ments from job to job. Such a list might in- 
clude: 





Stitch up to 6 stitches to hold. 

Stitch seam (calculated by stitches per 
inch, machine speed, and length of 
stitch) . 

Backstitch. 

Turn corner on pocket restitch. 

Clip thread and dispose forward. 

Get part from bench to needle. 

Get part to table. 

Use both hands, get part to folder. 

Move fly tack to tack. 

Position next buttonhole, etc. 
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In this fourth type of data we have made a bas- 
ic change, Instead of basing the application on 
a physical characteristic of the part, we are 
now attempting to apply our elements on the bas- 
is of the methods used. By making our ele- 
ments shorter and more basic, we can inter- 
change them from job to job to fit the method 
used rather than the part handled. Obviously 
this makes our data more widely applicable 
from job to job, and we are not limited to sim- 
ilar operations on similar parts as we were with 
data based on physical characteristics of the part. 








For example, a simple operation might consist 
of: 


Get part from bench to needle. 
Backstitch. 

Stitch 12" seam. 

Clip thread and dispose forward. 


We could take the values from our list of ele- 
ments and have a good approximation of what 

the rate should be. How we use this informa- 
tion would depend upon the confidence we have 

in our data. For the sewing room, this type 

of data would be the most valuable type if we 
could develop a reliable set. It would be wide- 
ly applicable, easy to apply, and would supply ° 
all the advantages we hope for in a set of stand- 
ard data. 


Unfortunately, this fourth type of data, set with 
time study, has one general weakness. It is 
limited by the shortcomings of time study and, 
in this instance, these difficulties might be sum- 
marized in five items: 


1. It is difficult to find and observe the exact 
variation of method we want to time. 


. Even when observed, such short elements 
are difficult to time, especially with a 
watch. 


It requires considerable time to develop 
such data complete enough to be useful in 
setting rates. 


- It is next to impossible to describe the 
methods used in sufficient detail. 


- It is difficult to classify the elements for 
convenient use. 


Let us hasten to add that even with its short- 
comings, this type of data can be developed and 
used, and it has been used with good results. 

I recall in one instance many years ago we used 
data similar to this to estimate direct labor cost 
on an entirely different garment than we had 
been making. We set up the plant and started 
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production. Our final direct labor cost was only 
2% different from our original estimate, and this 
was all done with time study. But it wasn't 
easy. Today there is a much better way. 


Let us summarize the discussion up to this point. 


We made some preliminary remarks about the 
MTM technique to the effect that: 


1. MTM is a new tool in the kit of tools used 
by the Industrial Engineer. It is not magic, 
but requires hard work to apply it for best 
results. 


2. We said the technique has 3 characteristics 
which make it useful: 
(a) It requires thorough analysis of the 
operation studied. 
(b) It provides the means for good job 
description. 
(c) It provides accepted time values for 
the basic motions analyzed. 


Then we discussed standard data and pointed out 
some advantages of such data. Those mentioned 
were: 


1. More consistent rates. 
2. Rates set more rapidly. 
3. Rates set in advance of production. 


We then mentioned that standard data can be set 
with time study and we discussed briefly four 
types of time study standard data. 


Three of these types are applied by use of 
some physical characteristic of the part handled. 
These include: 


1. The standard operation, as "change bobbin." 


2. Complete rates on groups of parts classi- 
fied by styles. 


- Usual time study data including both con- 
stant and variable elements. 


The greatest weakness of these types of data is 
that the application is limited to a group of 
operations on similar parts. Most sewing rooms 
have such a small number of similar parts that 
we might as well set separate rates as attempt 
to use such data. 


The fourth type of time study data consists of a 
fine breakdown of elements classified by methods 
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used. This type of data is not common. It is 
very difficult to develop with time study but is 
the best type for use in the sewing room and 
also in some areas of hard goods manufacturing. 


Our discussion on time study data has been given 
for the purpose of pointing out: 


1. The types and limitations of sewing data 
which can be developed with time study. 


2. The most useful type of sewing data is 
very difficult to develop with time study. 


Now let us look at one type of data which can be 
developed using MTM. We want to discuss brief- 
ly how this data is developed, but first let us 
examine the nature of this data. 


Since we are going to use MTM to develop our 
data, we will expect to realize the advantages 
offered by the use of this technique. We have 
already pointed out that the most useful type of 
sewing data would be the type in which the vari- 
ables are based on method rather than physical 
characteristics of the part. To develop this 
type of data successfully we will need to meet 
at least five requirements: 


1. Break down the operation into very short 
elements. 


2. Determine the time value for these short 
elements. 


3. Describe in detail the method used in each 
element. 


4. Classify our elements for easy application. ° 
5. Develop our data within a reasonable time. 


We recognize that these are the difficulties 
which prevented the use of time study to develop 
such data. It so happens that the first three of 
these requirements are in the areas in which the 
MTM technique can be used to best advantage. 
Thus with MTM we will be able to: 


1. Use short elements. 

2. Get reliable time values for short elements. 

3. Describe elements accurately and in detail. 
The last two requirements can also be met with 
MTM. We will be able to classify our elements, 
and we can develop the data in a reasonable time. 
What do we need to develop this data, and what 


are the usual steps in its development? In order 
to start our data, we will need to: 
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1. Be able to make MTM analyses. 
2. Have the determination to do the job. 


Having these two pre-requisites, we can start 
to work. 


The first step toward developing our data would 
be to make MTM analyses of the type of work 
we want the data to cover. This should include 
complete analyses of typical jobs, perhaps as 
performed by two or more operators. As we 
proceed with these analyses, we will begin to 
notice short elements which appear in job after 
job. These elements will form some of the 
basic elements in our set of data, and will prob- 
ably include "get part,'' "position at needle," 
"raise or lower presser foot," "prestitch'" and 
others. 


Some of the decisions we will need to make when 
selecting and developing the elements for our 
data will be to decide: 


1. Location of the break points between ele- 
ments. Here is where we can use one of 
the most important advantages of MTM. If 
the element is not divided properly when we 
make the study, it can easily be changed. 
This cannot be done with time study unless 
we redo this study. 


2. Whether to leave basic elements separate, 
or combine them for application. We will 
probably not want to combine them until we 
have had some experience with applying the 
data. 


3. Size of the steps to use between points in 
our variable elements. This decision will 
depend upon the per cent of accuracy we 
wish to maintain. 


4. Whether to make an element a variable or 
a constant. This will also depend on per 
cent accuracy as well as convenience in 
application. 


How easy these decisions will be depend to a 
great extent on how good are our present meth- 
ods and how much our present methods have been 
standardized. As we make our analyses, we 
will invariably see place after place where op- 
erators could use better methods in handling 
their work. These will include shorter reaches 
and moves, less involved graphs, easier dispose, 
less repositioning, and many others. We must 
decide which methods we are going to consider 
as "standard" and use these methods in our data. 
The elements included in our data will be only 
the necessary elements performed in a reason- 
ably good manner. We will find, I believe, that 
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the better the methods we observe, the easier 
the analysis and development of data. This 
will also be true for the application of the data. 


So as we make our analyses, and as we con- 
sider the elements to be used in our data, we 
cannot escape thinking about methods. To help 
guide our thinking on methods, we have pre- 
pared a set of questions which we hope will 
help us discover ways of developing better meth- 
ods. This list is "I - Guide Questions for Im- 
proving Sewing Operations." 


We use the questions like this: 
1. Analyze the job. 
2. Read each question thoughtfully. 


3. Direct each question toward the job we 
have just studied. 


4. Try to answer each question and let it 
lead us to finding a way to improve that 
job and similar jobs. 


This list can be used at any time we want to 
consider changes in methods. 


As we continue our studies, we will discover 
that the list of basic elements required will be 
a surprisingly short list. Probably about 10 

or 12 classifications will cover all the basic 
elements we need. These elements will include: 


"Get material" "Sew" 
"Position" "Stop to align" 
"Fold" "Reposition" 
"Tack" "Clip" 


In classifying our elements, we always ask the 
questions, "Why is this element necessary?" 
"What is to be accomplished by performance of 
this element?"" The answer should be given in 
terms of one of our classifications. Thus if 
the answer is, "To get material to sew," then 
the element is a "Get" element. 


Each classification will include different methods 
of accomplishing the purpose of the element. 
These various methods will constitute our vari- 
ables for that element. Where Reach and Move 
are involved, distance may also be a variable. 


To identify each element, we assign a symbol to 
each type of element, such as GE for get, MT 
for machine time, DS for dispose, etc. We try 
to get initials, or some other obvious symbol, 
which will be easy to remember. Different 
methods within a classification may be indicated 
by arabic numerals, as GE-1, GE-2, DS-1, etc. 
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Eventually we should have a list of elements 
which we think will cover the work we want our 
data to cover. Then we try it out. We observe 
a job. We list all the data elements which cover 
that work. We note operations or elements we 
have missed or still need in order to complete 
the data. We may need to make further anal- 
yses on parts of jobs to finally complete our 
data. 


When it is complete, we make studies using our 
data and then check totals with time study to 

check our data. When we are satisfied with the 
data, we are ready to start setting rates with it. 


In the event our company makes a variety of 
styles of different size ranges, we may wish to 
develop complete standards with size as a vari- 
able. With our data we will have complete 
flexibility for either single rates or set of rates. 


In the material passed out to you are copies of 
two forms used for data and rate development. 
In the exhibit on Pages 40 and 41, you will note 
spaces for element description, file number or 
symbol in upper right corner, and type of equip- 
ment. Note also space for "application of ele- 
ment" in which is written instructions for using 
that particular element. This is important as 
a record of how you expect the element to be 
used. It is remarkable how quickly you can 
forget just how you expected to use the element. 


The second form, shown on Page 43, is for use 
in developing rates, and is largely self-explana- 
tory. To use this form you observe the job, 
write down the symbols for the elements to be 
used, write a word or two of description, enter 
the elemental values, find the total, and apply 
allowances. 


We have not discussed allowances and other 
phases of rate development such as time report- 
ing, pay plans, etc. These are all a part of 

the problem of applying rates, especially if you 
are revising your entire rate structure, but these 
subjects are outside the scope of this discussion. 


After we begin to apply our new rates we will 
still have problems. Some operators will have 
to be trained to use new methods. We will have 
to investigate conditions at the job to determine 
why results are not what we expect. The second 
set of guide question, "II - Guide Questions for 
Improving Application of Rates on Sewing Opera- 
tions!' are to help us determine where such dif- 
ficulties lie. When these questions can all be 
answered "Yes," the chances are that we will 
have a smooth-running operation. Troubles in 
rate application usually occur because of failure 
in some area other than the rate itself. These 
questions should help us locate the trouble. 
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Now let us summarize briefly the characteristics 
of our new data: 


1. 


After a little practice we will find the data 
can be applied very rapidly. By the time 
we are ready to apply it, we will have the 
data memorized, and we will probably con- 
tinue to revise and develop the data after 
we start to use it. 


. Rates will include complete methods des- 


cription and this will help spot changes in 
method, help in operator training, help 
change rates because of changes in method, 
and help develop better methods. 


. We will recognize and indicate the reasons 


for differences between rates by the ele- 
ments we select. This will make for con- 
sistent rates. 


. Elements in the data will be applied on 


basis of methods used and can be applied 
regardless of item handled. This will 
make the data applicable to most of the 
work in the sewing room. 


. Reasons for operator failure to meet the 


rate will be more readily apparent. 
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6. 


We will be able to apply our data to work 
areas other than rate setting. Improving 
methods has been discussed. Cost esti- 
mating will be discussed. Other areas 
will include new operator training - train- 
ing to reduce make-up, balance operations 
on a line - setting up new arrangements 
of equipment - and any other place where 
method and performance time will help us 
make a decision. 





In summary - for the development of standard 
data, time study seems adequate when: 


1. 


The data covers a limited number of sim- 
ilar operations on similar parts. 


. When the variables are based on physical 


characteristics of the parts. 


Many hardgoods shops will have similar opera- 
tions on similar parts, and here time study 


works well. 


In the sewing room we usually 


have many unlike operations on only a few items 
or styles, and such data is not widely applicable. 


When we want to set simple data on a wide vari- 
ety of operations, we must base the variables on 


method. 


For this type of standard data, in both 


hardgoods and sewing, we have found MTM to be 
indespensible. 





A. T. KEARNEY & COMPANY - CHICAGO 
MTM STANDARD ELEMENT Fire GE-5 




















ELEMENT DESCRIPTION Get part(s) in each hand DATE 10-5-56 
from machine table or extension ANALYST 








MATERIALS, TooLs, couip. eve, W& G flatlock 








DESCRIPTION OF WORKPLACE 


CATION OF ELEMENT 


DESCRIPTION © LEFT HAND TION] TMU | MOTION DESCRIPTION © RIGHT HAND 
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A. T. KEARNEY & COMPANY - CHICAGO 




















MTM STANDARD ELEMENT FILE DS-1 
Gteweny pescnipvien Toss end of garment toward DATE 10-5-56 
rear or left of machine table-one or both hands ANALYST EJS 





MATERIALS, TOOLS, KeuIP. ETC, 











DESCRIPTION OF WORKPLACE 


“a *o OF ELEMENT 
Use in any case 


to spose can 
ur mac Cc 
care stac 
S ras 
edage a. Ss 


DESCRIPTION - LEFTY HAND TMU | MOTION DESCRIPTION © RIGHT HAND 











A, T. KEARNEY & COMPANY - CHICAGO 
METHODS ANALYSIS AND STANDARDS SHEET 


SKETCH OR REMARKS Date 


10-5-56 


Element Description Element Description 
and Tral Comments and Training Comments 


eria 
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HOW TO USE THESE GUIDE QUESTIONS 





Following a list of guide questions is an easy and an effective technique to use in finding better ways 


of performing an operation. 


To use this technique we first learn all we can about the present meth- 
Second, we answer thoughtfully each question on our list in an effort to discover improvement 
Answering such a list of questions helps us think about the usual ways of improving 


od. 
possibilities. 
a job. More questions can be added to the list as we use it. 


Two sets of questions are attached to this page. 


The first list can be used for improving individual operations, and may be used while developing 
standard data, when setting rates with the data, or when trying to improve an operation at any time. 


The successful application of production standards requires attention to many details other than just 


setting the standards. 


The second set of questions can be used to discover other areas which may 


require attention in order to make the standards "work" better. 


I - GUIDE QUESTIONS FOR IMPROVING 
SEWING OPERATIONS 








I-A GETTING THE WORK TO THE NEEDLE. 


Is the work placed so the operator can grasp at 
the point of the first stitch? 


Is the work folded properly at the previous oper- 
ation ? 


If more than one piece is handled, are both hands 
used simultaneously in getting them? 


Is the work obtained from the closest possible 
point? 


I-B SEWING 
Exactly why is each part of this operation done? 


Will this operation add value to the finished pro- 
duct ? 


Can any part of the operation be eliminated? 


Is the quality too high? Too low? Exactly what 
can be done to get proper quality? 


Can some of the operation be done at a different 
location ? 


Can the sequence of operations be changed? 
What other operations require the same combina- 
tion of thread colors? Can a bobbin thread 
color be changed ? 

Will a guide, gauge or folder assist the operator 


to reduce position time, eliminate a stop, or do 
a better job? 
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Is the machine being used the best one for the 
job? Can a chain stitch be used instead of a 
lock stitch? 


Can the number of times the material is handled 
be reduced? 


Can the stitching be started from the opposite 
end of the seam or opposite side of the material? 


Can the layout be changed in any way to reduce 
strain or fatigue? 


I-C DISPOSING THE WORK 


Before disposing, is it possible to perform any 
other operation of this part? 


Can the next part be started before breaking 
thread? 


Is the part or garment disposed the shortest 
Possible distance? 


Is it disposed in best form for the next opera- 
tion ? 


Can folding be eliminated ? 


Can the folding be limited out by machine time? 
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II - GUIDE QUESTIONS FOR IMPROVING AP- 
PLICATION OF RATES ON SEWING OP- 
ERATIONS 

IIl-A EQUIPMENT AND LAYOUT 

Are all machines running at correct speed? 


Are rubber belts used on all suitable machines? 


Is the correct number of stitches per inch used 
on each operation? 


Are bobbin winders adjusted to get maximum 
thread yardage on each bobbin? 


Has machine layout been reviewed, and are re- 
quired revisions complete? 


Are production aids such as table extensions, 
chutes, guides and folders in operation? 


Is a definite location provided for work between 
operations ? 


Are bundles of work stored between operations 
so that no time is lost in matching bundles of 
parts? 


Is proper general and machine lighting being 
used ? 


Is each work-place adjusted to the operator ? 


Are all operators on same job using identical 
equipment ? 


II-B OPERATOR 

Is operator following correct method for the job? 
Is she spending full required time on the job? 
Does the operator fully understand her part in 


reporting her time and production? Does she 
follow these instructions? 
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II-C MANAGEMENT AND SUPERVISION 


Are operators always supplied with new work 
promptly when needed? Is finished work removed 
promptly ? 


Are procedures developed, and being used, for 
handling operator's time in case of delay for any 
cause? 


Do all supervisors understand policies and use 
correct procedures for recording of time and 
payment for delays, daywork, and transfers? 


Are supervisors able to answer operator's usual 
questions about the incentive plan, and alert to 
get advice on unusual questions? 


Have the quality requirements been defined for 
each operation, and are these quality standards 
applied ? 


Are procedures developed for handling repairs? 
Are repairs handled promptly ? 


Are supervisors (and operators) informed daily of 
of. operator performance? Are supervisors alert 
to correct sub-standard performance? 


Is provision made for methods work to continue 
and for rates to be kept up to date? Are ac- 
cepted methods changes reflected in current 
rates? 


MTM'S CONTRIBUTION TO ESTABLISHING AND BALANCING ASSEMBLY LINES 





by 


J. F. Radford 
Florence Stove Company 





ORGANIZATION OF A METHODS PROGRAM 
AND RESULTS OBTAINED 


First, I wish to express my pleasure at being 
here and in having the opportunity to relate to 
you what MTM and the Florence Production 
Team has done. 


My subject is intended to provide information on 
ways and means of selling our programs to 
others. It is essential, therefore, to give 
something on the background leading up to this 
subject so that those of you who may have 
similar problems can direct the obvious paral- 
lels. 


Our company is the Florence Stove Company-- 
one of the oldest names in the cooking and heat- 
ing business with the main plant in Kankakee, 
Illinois. This program was developed at Kan- 
kakee where we manufacture Kenmore ranges for 
for Sears and Roebuck. 


We presently employ approximately 1,200 people 
utilizing over one-half million square feet of 
manufacturing area with typical production de- 
partments such as a final assembly, paint and 
enameling facilities, and a large press and weld- 
ing department with over 300 pieces of equip- 
ment of varying types and sizes. 


The plant capabilities of the Mounting Room (as 
the final assembly department is called in the 
stove business) is approximately 1,000 stoves 
per day on a one-shift operation. 


The unions involved are all A. F. of L. and 
there are six! 


Four years ago the executive officers of our 
company faced the problem of mounting opera- 
ting costs with considerable concern. The long- 
term future of the corporation was in danger. 


At that time it was decided that we should de- 
velop an ideal department which would contain 
all of the service organizations, that is, Meth- 
ods Engineering, Time Study, Tool Engineering, 
Tool Room, Maintenance, and Power-Steam 
services. Previously, all such functions had 
been divided under the Plant Superintendent with 
very little correlation of activity. 


In September of 1953, the Industrial Engineering 
Department was created--combining all previous 
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service functions into one production engineering 
group under a Chief Industrial Engineer. Be- 
cause of the acute situation then prevalent, a 
new Standards/Methods Department was organized 
and a master operating plan developed. 


Our organization is now composed of a Tool 
Engineer, who is responsible for all tooling, 
tools, and equipment maintenance and procure- 
ment/ the Plant Engineer, having responsibility 
for plant and property maintenance and other 
services such as power house compressors, etc./ 
a Chief Standards/Methods Engineer whose people 
are responsible for processing, methods and 
standards. 


Now, as to the specific program mentioned pre- 
viously--Once the Standards/Methods Department 
was created--we had to take a cold, hard look 

at our complete operation--piece rates (This is 
an incentive shop), methods, equipment, layout, 
and material handling activities. 


We had to sell our unions (All six) and our 
supervision on a complete review of our methods 
and piece rates. 


The following points are always present in a 
failing incentive system and, unfortunately, all 
seven were prevalent in the piece rate plan then 
in operation: 


1. Lack of an established methods program. 


2. Lack of standardization of methods. 
3. Lack of follow-up by those charged with 
administration. 


4. Improper concept of a system. 


5. Lack of good administration and mainten- 
ance. 
6. Wrong attitudes on the part of management 
personnel. 
7. Poor control of materials and schedules. 
One of these master plan points was the evolu- 
tion of a system of standard data. Since it was 
certain that insufficient time was available to 
establish our own time study data--predetermined 
time systems currently available in the consult- 
ing market were investigated with the ultimate 
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selection of MTM. A management consulting 
company worked out a program and during 
November of 1953 we started our combined 105 
hour training program with their personnel as 
instructors. Included in the preliminary pro- 
gram were union personnel and all Standards/ 
Methods people then available. Towards the 
middle of this program, a 16 hour appreciation 
course was organized including again union people, 
supervision and other management personnel. 


Now, as to the specific results of the program 
--as started in September of 1953 when the 
Industrial Engineering Department was created: 


Savings of over $350,000 were realized 
in the first year after the start of this 
organized cost reduction program. 


Our employment increased from 868 
people to 957 in spite of a reduction 

of some 50 people from the final as- 
sembly department. (This was pos- 
sible because we provided our customer 
with better prices as the result of the 
program.) 


Where at previous similar production 
levels we would have operated the as- 
sembly department in two (2) shifts, we 
now operate and produce the same num- 
ber of ranges in one (1) shift. 


I would like to talk to you about our assembly 
line techniques at Florence and the indispensible 
part MTM plays in these techniques. 


Our data give accurate time values with a con- 
sistant performance level plant-wide. It is not 
subject to opinion of pace. Our system forces 
method analysis of every job for which a stand- 
ard is set. The object of this case study is to 
develop a procedure for balancing an assembly 
line for our product. Because of mechanical 
problems, as with most products, it is necessary 
to assemble the component parts in a specified 
sequence or sequence grouping. 


See Exhibit "A'' - "Frame Components" 


On the other hand, certain components may be 
assembled without regard to sequence. 


See Exhibit '"B" - "Flue Box" 
And certain components because of the relation- 


ship to other parts may be more economically 
assembled "off the line." 


See Exhibit "'C"' - "Manifold" 


This mass production assembly technique has 
many important advantages, namely: 


46 


1. Cuts down training time. 
2. Task specialization. 
3. Efficient use of equipment. 


4. Minimizes handling. 


5. Reduces in-process inventory, etc. 


However, it does pose many extremely difficult 
problems. Each workman must be assigned a 
task which is equal to or less than the sum of 
total line time divided by the number of line 
stations or station balance. 


The ideal station balance provides no high cycle 
station. All must be equal. In our product this 
is impossible. How, realizing that the high or 
bottleneck station (which limits other stations 
from working) will limit production--it is es- 
sential to maintain as close a balance as pos- 
sible to protect assembly costs. 


This, of course, is feasible--however, let's 
consider our product and scheduling problems. 
We currently have 79 models of free standing 
ranges, approximately 300 active built-in ovens 
and surface units in our complete line. 


During the month of October we have scheduled 
32 different models in free standing ranges in 
production quantities from 10 to 1,000 per day, 
to a total of 22,000 ranges in our four-week 
period. Currently this balancing problem is 
being handled by four men--two on assembly and 
two on sub-assembly. 


All production is run over (2) main lines and one 
short line and several bench lines for certain 
counter-top units. Each line may be set up for 
a different production rate. This determines the 
number of operators and the breakdown of the 
operations. In any case, a free standing range 
is processed for total time as if it were to be 
run over the main lines. This establishes the 
total work time as determined by standard data. 


Let us then describe a card technique used at 
Florence. First, we do not have an IBM sys- 
tem, therefore, it was necessary to develop this 
around a McBee punch card. 


See Exhibit '"D" - "Coded Card" 
USE OF CODED CARDS IN LINE BALANCE 


Step 1 Product Engineering supplies the Stand- 
ards/Methods Department with the basic 
model to be made on the line and a bill 
of material. 


Step 2 


Step 3 


Step 4 


Step 5 


Step 6 


Step 7 


Step 8 


Step 9 
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The basic model is dis-assembled in 
the Standards/Methods Laboratory. 


The basic model is broken up into small 
elements which are analyzed after the 
best way to assemble the stove has been 
found. 


These elements are analyzed using MTM 
to determine the time value. Every 
motion used to perform each element is 
recorded and the MTM value card is 
used to give each motion a value in 
TMU's. 


The total TMU's are added for each 
element which is changed to decimal 
minutes. 


We have tried to break the stove down 
into major parts which we call "Major 
Elements."' We have, to this date, with 
our present models, six (6) Major Ele- 
ments. 1 - Framing, 2 - Cutting, 

3 - Testing, 4 - Finishing, 5 - Pack- 
ing and 6 - Crating. These are the six 
(6) major processing steps necessary to 
assemble a stove. (Exhibit "E" - 
Reference Code). 


Each Major Element is broken up into 
sub-major elements, i.e. 3-1 (Test gas) 
or 3-2 (Test electric). The sub-major 
elements vary from model to model so 
that one 30'' model may be exactly like 
another except for feature revisions. 


Under each sub-major element falls the 
elements. 


Each element has the basic motions n 
needed to be performed. (It is a must 
that the engineer analyze the operational 
motion to consider the best method pat- 
tern.) 


It is extremely important to get the 
basic model laid out as perfectly as 
possible because all future step-up 
models are laid out accordingly with 
feature revisions. 


The 1st phase of a 30" model is Framing 
#8. You will note that we have many 
sub-major elements under framing but 
Framing #8 is used only on 30" models. 


All the elements in Framing #8 are used 
until there is a definite break in the 
operation such as turning the stove on 
its head, that would be the end of 
Framing #8. 


47 


Step 10 


Step 11 


Step 12 


Step 13 


Step 14 


Step 15 


Step 16 


Step 17 


Step 18 


Framing #9 would follow until there is 
a definite break in the operation as turn- 
ing the stove on its base. 


After all elements are used pertaining to 
Framing #9, Framing #10 follows until 
this phase is complete. 


There are elements in the sub-major 
elements #10 and #9 which could be 
used before a sub-major element #8 but 
are held out and used only when the 
balance time of a station is smaller 
than the high station. This keeps a line 
balance more even. 


After the framing of a stove is complete, 
the next phase in assembly pertains to 
gutting; gutting is broken up into 3 sub- 
major elements, gas, electric, and flue 
deflector . 


Next step is to gas test the stove which 
is Major Element #3 and sub-major 
element #1. 


Electrical testing is performed at this 
time and is under Major Element #3 
sub-major #2. 


The stove is ready for finishing parts 
to be assembled. 


The design of the stove is such that the 
oven door #3 is the first sub-major ele- 
ment under Major Element #4 Finish. 


The finish major elements are not neces- 
sarily in order in which they are as- 
sembled on the line. Many of the finish 
elements can be done in different se- 
quence for line balance on different 
models. For this reason, we are able 
to pull small elements from these sub- 
major elements to be able to fill a light 
station. 


After all enameled parts are assembled 
the line-up of doors and/or pull out 
drawers is completed. 


At this point pack and crate or carton 
is complete. 


It was necessary to go completely through a 
basic model step by step to show how the code 
follows the line assembly fairly closely but not 
necessarily in succession. 


Although elements are described briefly with 
cards, the motion patterns to back up the ele- 
ments are kept on file for reference. 








APPLICATION VI 


See Exhibit "F"" - 'MTM Element Analysis" 
After models are balanced using the coded cards, 
the stations with their elements are typed up on 
individual cards and are used to instruct the as- 
semblers when this model is run on the line. 
Each station is typed with all the elements on 
one card. 

See Exhibit "G" - "Station Layout" 
You will notice the coded punch cards have des- 
ignated points for major elements, sub-major 
elements, and sub-elements and time value. 
This is for sorting purposes. 


See Exhibit "D'' - "Coded Card" 


After a basic range has been analyzed and run 
on the assembly line and approved, it is ac- 
cepted as a basic model and future models can 
be patterned from it, adding and deducting 
wherever necessary. 
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There comes a time in the life of many a 
company when the old reliable blueprints that 
management has followed so successfully for 
years no longer do the trick. As someone has: 
said--the traditional way of manufacturing is 
like an old pair of shoes - comfortable - but 
you can't wear them forever. 


Time study then is like tradition--At Florence 
we discarded time study and adopted MTM as a 
basis for standard data. And after this much 
experience we would find it impossible to do 
without it. 

























































































EXHIBIT ''B'' - FLUE BOX 








EXHIBIT "'C" - MANIFOLD 
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"CODED CARD" 
"EXHIBIT D" 


The numbers (7=lj-2-1) are used rather than (1) through (9) in order to save space 
as any number (1) through (9) may be formed by a combination of @ or (3) of these 
numbers. 


om, 


‘\ ka Pe ie tae 
1 thru 9’, | 1 thra39 “S| 1 thrug99 
CUucHc\{o00Y00000000V000V/0,0 0 


ot 4 a 


1-l-22-3 Get (1) shield from supply & assemble ehl1 


& 1 mut = loose to shield — lt. drawer guide & 





‘ z v 


. v2 
VFO O 0 O oOo 0 0 O 


| 36" Model 








.-» Indicates that the time required is between .l0 and .50. Classification of work. 


MODEL NUMBER CODING 
8 8 1 








to some degree 
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EXHIBIT "E"' - REFERENCE CODE 
REFERENCE CODE - MAJOR ELEMENTS 








© © © © © 

















FRAME GUTT TEST FINISH PACK CRATE 
REFERENCE CODE - SUB-MAJOR ELEMENTS 
(1) FRAME (2) GuTT (3) TEST G) FINISH 
1 - Front Frame 1 - Gas 1 - Gas 1 - Main Top 
2 - Rt. Oven 2 - Elect. 2 - Elect. 2 - Body Sides 
3 - Lt. Oven 3 - Flue Defl. 3 - Rt. Oven Door 
4 - Single Oven #1 4 - Lt. Oven Door 
5 - Double Oven #1 5 - Comp. Door 
6 - Frame #2 36" (lo) 
7 - Frame #3 6 - Lo. rt. Serv. 
8 - Frame 30" Stove Drwr. 
9 - Frame 30" Stove 7 - Lo. rt. Serv. 
10 - Frame 30" Stove Door (Comp.) 
8 - Upper Lt. Serv. 
Drwr. 
9 - Swing Out 
Broiler 
10 - Drop Door 
Broiler (Rod) 
11 - Drop Door 
Broiler (Roll) 
12 - Hi. Lo. Matic - 
Lt. Oven 
13 - Finish - Line up 
14 - Finish Lt. Oven 
Std. 
15 - Finish Rt. Oven 
39 - Miscellaneous 
(5) PACK (6) CRATE 
1 - Tape 1 - Carton 
2 - Pack 2 - Crate 
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APPLICATION VI 


CARD SAMPLE SENT TO ASSEMBLY DEPARTMENT 





EXHIBIT '"'G" 





Model 202600 





1 


1-8-1 Land 1 base carton cap from load to conveyor w/wide part 
to back 71346 


1-8-2 Land oven lining assembly to cap w/back up and bottom 
facing back 70899 


1-8-3 Land 1 pc. insulation to oven back lining and adjust ready 
to trim (1 x 20 x 26-1/4 70508 


1-8-4 Notch insulation for retainer with knife, dispose of knife 
and scrap insulation 


1-8-6 Get main bottom to stove w/drawer guide holes to frt., 
flanges down, set aside bad part if nec. 70444 


Model 202600 





1 


1-8-10 Get main back w/insulation retainer and check welds and 
for defects and land, set aside bad part if nec. 70632 


1-8-11 Position main back to stove 

1-8-12-1 Get and assemble (2) #10A x 1/2 ph. tr. hd. park. 
self tapping screws and 2 flat speed nuts #10A to main back 
and lining, tight 70722 69366 

1-8-14 Turn stove upside down, front facing front of conveyor 


1-8-13 Place spring clamp to hold main back at bottom 


1-9-5 Get 2 base side panels, land and check set aside bad part if 
necessary. 


(Actual part of layout used on 30" range) 
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Station 1F 


- 176 


-131 


. 188 


- 226 


-210 


-931 


Station 


-221 


-037 


.359 


-070 
.054 


-192 


-933 


3B 


APPLICATION VI 


STATION BALANCE SHEET 











































































































FRONT STATION BACK FRONT STATION BACK 
.931 1 27 
2 28 
3 -933 29 
4 30 
5 31 
6 32 
7 33 
8 34 
9 35 
10 36 
i 37 
12 38 
13 39 
14 (See station layout cards for 40 
15 stations #1-#3) 41 
16 42 
17 43 
18 a4 
19 45 
20 46 
21 47 
22 48 
23 49 
24 50 
25 51 
26 52 
TOTAL 
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ASSEMBLY TIME IN MIN./UNIT = 





ILLUSTRATION FOR KENMORE GAS RANGE 
MODEL NUMBER 103. 203810 
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NEW PUBLICATIONS 


MTM NEWS 


ENGINEERED WORK MEASUREMENT 





November Publication 


by 
Delmar W. Karger and Franklin H. Bayha 
635 pages, 6 by 9 inches, 120 illustrations, tables, graphs, 
and official MTM data card insert. 
Published by the Industrial Press 
New York, N. Y. 


The increasing use of work-measurement sys- 

tems by scientific managements both here and 

abroad has emphasized the need for a compre- 
hensive text on this important work-study func- 
tion of industrial engineering. 


Engineered Work Measurement is the first really 
complete up-to-date text on Methods-Time 
Measurement to appear in a decade. Not only 
does it provide a thoroughgoing exposition of 
the principles, data, and techniques of MTM, 
but also it coordinates this internationally 
recognized and outstanding predetermined times 
system with the well-established techniques of 
time and motion study and shows how these are 
really interrelated and complementary rather 
than opposing systems. 


Starting with the background and history of work 
measurement, the book devotes 14 chapters to 
the fundamentals of MTM. Every term is de- 
fined and illustrated and special MTM mathe- 
matics, standards, applications, and the organ- 
ization and development of MTM training courses 
are covered in detail. A special feature is the 
chapter on simplified MTM which should be 
especially valuable for the design engineer, tool 
engineer, foreman, or anyone who wants to de- 
termine exactly which of several work methods 
is most efficient for performing a given opera- 
tion. 


Several chapters present a thorough survey of 
time and motion study as used to measure pro- 
cess and cycle, times and the background, uses, 
and the latest and best in accessory equipment, 
techniques and time study forms are described 
and illustrated. 
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The following titles of the 32 chapters in the 
book indicate the scope and thoroughness of the 
book: Origins -- a Brief History of Scientific 
Management and Work Measurement; Orientation 
-- Human Factors in Modern Business; Prede- 
termined Time Systems -- Development and 
Comparison; Methods-Time Measurement -- A 
New Approach; The Methods-Time Measurement 
Association for Standards and Research; Basic 
Concepts and Performance Rating; Reach; Move; 
Turn; Crank; Apply Pressure; Grasp; Release; 
Position; Disengage; Eye Motions and Allied 
Topics; Body, Leg, and Foot Motions; Motion 
Combinations; Motion Patterns -- Method Evi- 
dence; Simplified MTM Data; Fundamentals of 
Time Study Observations; Analysis Procedures 
and Techniques; Allowances and Variances -- 
Adjustment of Standards; Mathematics in Work 
Measurement; Control of Labor Costs Based on 
Standards; Fundamentals of Motion Economy; 
Standard Data and Time Formulas; Application 
Areas, for Work Measurement Techniques; In- 
stalling MTM; MTM Training Courses; Organi- 
zational Aspects of Work Measurement; Manage- 
ment of Methods and Labor Control. 


Since the book covers both MTM and time-and- 
motion study the reader can judge the distinct 
areas of application as well as the many situa- 
tions which demand their combined approach. 
The practicing engineer will find this book a 
valuable working reference. The student will 
find it to be a thorough text that will facilitate 
his understanding of work measurement as a 
powerful management tool for determining labor 
standards and establishing improved manufact- 
uring methods. 





- NOW AVAILABLE — 
MTM DATA ANALYSIS SHEETS — AS FOLLOWS: 


MTMA-1001 Analysis one side 2.00 
MTMA-1003 Analysis two sides 2.25 
MTMA-1002 Summary Sheets 2.50 


(price per pad of 100 sheets) 


MATERIALS AVAILABLE 


EFFECTIVE DECEMBER 1, 1956 ORDER BLANK 
























































QUANTITY UNIT PRICE EXTENSIONS 
Member, 

RESEARCH REPORTS Academic,Library Non-Member 
R.R. 101 $ .75 $10.00 
R.R. 102 50 10.00 
R.R. 104 50 10.00 
R.R. 105 2.25 25.00 
R.R. 106 2.25 25.00 
R.R. 107 2.25 25.00 
R.R. 108 2.25 25.00 

Application Training Supplement 2.00 

Proceedings 
1954 MTM Conference 4.00 7.50 
1955 MTM Conference 4.00 7.50 
1956 MTM Conference 5.00 7.50 














Data Cards 


Detailed 
Detailed Plastic 


(See Table Above) 


Condensed (Plastic) 





























Simplified ) 
Analysis Sheets 
MTMA-1001 2.00 
MTMA-1002 2.50 
MTMA-1003 2.25 
NAME PLEASE SEND BILL 
POSITION COMPANY 








PAYMENT -ENCLOSED 
Remittance must accompany 
ADDRESS orders under $5.00. 





Send order to: MTM Association for Standards and Research, 216 So. State St., Ann Arbor, Mich. 


Please send...... copy (copies) of the 


Journal of Methods Time Measurement 
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Subscription Rate: 


Domestic - U.S. and possessions and Canada - $2.50 per year 
Other - $3.50 per year 


Make checks payable to the MTM Association, 216 S. State Street, Ann Arbor, Michigan. 




















